Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



.S.3f 




^■a.A^i^jMSL:MP*.^. 



( . 




M 



SCIENCE 



Q 



C f'' 



I 



AN ILLUSTRATED JOURNAL 



PUBLISHED WEEKLY 



\ VOLUME XIX 



JANUARY-JUNE 1892 



» 

)< 









\ 

NEW YORK 



< ■ 

!. 

< 1 



N. D. C. HODGES 

1892 



INDEX TO VOLUME XIX 



Aaron, Eugene Murray, on muaeums, 77. 

Abbott's The BroluUon of ChrlBtlanitr, 888. 

Academy, Natlooal, of Solenoes, 249; New Members 
of,e48. 

Accidents in Qermany, 117. 

Actinism, 148. 

Adams, J. C, deatb of, 78. 

AgrloQiture, status of eip^rlmental, 870. 

Airy. SlrQ. B.. 64. 

Alaska, natlTe fairs In, ?87. 

Aldrlcb, J. M., on the diptera, 844. 

Algol, system of, 898. . 

Allen, Harrison, on teaching anatomy, 85. 

Alphabet, origin of the, 95. 

Altenbarg Oiiectal Society, 200. 

Alamluium, production of, 884; soldering of, 74. 

Amenhotep, tomb of King, 818. 

Amulets from the Sa<<)t, 178. 

Anatomical nomendatore, 841. 

Anatomy teaching, 86. 

Anemographs, 886. 

Anemometer comparisons. 87 

Annalen der Pbyslk nnd Chemle, 177. 

Antarctic expeoltlon, 8. 

Anthropology, 166; application of psychologlca] re- 
search to, 8- 8; notes on, 146; of Bnrope, 49. 

Anth(opometric scheme, 808. 

Ant>nest beetles, 117. 

Arohsology at unlyerBity of Pennsylvania, 130. 

Architectural exhibition In Brooklyn, 264; scholar- 
ship for Phlladflpbla, 8C9. 

Argentine Hepublic, F. J. Matthew's Journey in, 854. 

Amuttrong and Norton^s Laboratory Manual of 
ChemisUy, 181. 

Anenic in common life, 8; poisoning from fabrics, 
104. 

ArVMotlTse, identity of primitiTO, 288. 

Artesian wells in the bahara, 887; In Iowa, 310. 

Appalachian Mountain Club exploration, 887. 

Appleton's General Guide, 868. 

Ashmead, Albert 8., on immunity from disease, 848. 

Asia Minor, pre-historic ethnology of, 886. 

Ass, origin of, 78. 

Astronomical Handbook, 110; lectures, popular, 108. 

Astronomy and Astro>Physics for May, 876. 

Atiautic Monthly, U. 

Atmosphere, circulation of the, 801. 

. Auchincloss, W. 8., on yearly tidee, 243. 

Aurora, periodicity of the, 960. 

Australia, Koebele's second trip to, 80: exploration 
In, 75 

Autenrieth's Homeric Dictionary, 47. 

B 

Bacteria in drinking water, 188; some uses of, 956. 

Baldwin, J. Mark, on Infant's morements, 15; on 
psychological laboratory at Toronto, 143. 

Balloon problem, 186. 

Bamboo products, 864. 

Barbour, fi. H., ou gigantic fossils, 90; on pocket 
gopher, 904. 

Barnes, 0. K., on botany in high schools, 01. 

Bartholomew's Graphic Atias, 96, 886. 

Batteries, secondary, 884. 

Baur, G., on Galapagos Islands, 88, 166; on fauna of 
Galapagos Islan-ls, 176. 

Bayley, C. C, on a fire-ball, 949. 

Beal, w . J., on making an herbarium, 183. 

Beala, A. H., on magnetic cane, 123. 

Beauchamp, W. M., on Indian occupation of Kew 
York, 76. 

Becher, F. A., on business and college education, 
897. 

Bent, J. Theodore, on Zimbabwe, 848. 

Bereman, T. A., on circulation of the atmosphere, 
901. 

Bibliotheca Blectrotechnlca, 838. 

BIgelow, R. P., 6. 

Birds, extinct, in Mew Zealand, 163. 

Blackberry seedling, 94. 

Blair's Organic Analysis of Potable Waters, 177. 

Blood, ) flBOQOglobin in, IS. 

Blowholes, 83; detection of, 75. 

Boas, F., on Chinook jargon, 189; on growth of chU- 
dren, 266; VSI. 

BoUand's Iron Founder, 89. 

Bolley, H. F., on experimental agriculture, 270. 

Bologna, UnWersUy of, 8. 

Bone, human hyold. 00. 

Bonyalot's Across Thibet, 81. 

Books, forthcoming scientific, 198. 

Bostwlck, Arthur E., on estimates of distance, 118. 

Botanical laboratory, 185; nomenclature and con- 
gress. 284. 

Botany In high schools, 91; section of A. A. A. 6., 81. 

Bower In Thibet, 884.' 

Bradley, Milton, on color, 175. 

Br«in, tbe avian, 16. 

Brazilian tribes, 281. 

Bread-ral'^ing, 60 

Brinton, i>.G.. anth topological not'^s, 146, 174, 902, 
980. 856, 886, 816 848; on the CeUs, 191, 885; on Euro- 
pean origin of white race, 860; on Hongote lan- 
guage, 277. 



British Museum Psychological Memoirs, 170; New 
Guinea, Sir Wm. Macgregor*s journey in, 866. 

Brockway's Essentials of Phyi-lcs, 177. 

Brooklyn Ii siltute, 88; and political science, 888. 

Brooks, W. K., on Johns Hopkins marine laboratory, 
10. 

Browning Cydoposdia, 11. 

Buckley's Moral 1'eachlngs of Science, 67. 

Buddhism In the OccldenL 816. 

Bulflnch*s Age of Fable, 86 1. 

Bullet, mo 1 era, wo ixids from, 841. 

Butiers I'he Place of Comenius In the History of 
Education. 861. 

Bythoscopids, local, 818. 



Call, R. Ellsworth, on artesian wells in Iowa, 810; on 
human hyold boae. 60. 

Campbell's The Puritan in Holland, England, and 
America, 888. 

Canada, Royal Society of, 807, 887. 

Carlyle lectures, 86. 

Carus's Homilies ot Scleoce, 11, 89. 

Cathcart's Literary Reader, 878. 

Cats, singular, 178. 

Celts, thH queatlon of the, 146, 175, 191, 207, 8a5. 

Chaflaujon, on Yent'zuela, 171. 

Chaliootherium, ancestry of, 876. 

Chamberlain. A. F., on Nanlbozhu, 19. 

Chambers's Encyc1ops»dla— IX., 898. 

Chandler, C. F., on arsenic 8. 

Chandler, H^. on rain-making, 66. 

Charencey, H. de. on a natiye Maya historian, 28 \ 

Chateller, A., on Mahgreb, 84?. 

Children, growth of, 266, 281. 

Chinook jargon, 189. 

Churchiirs Men, Mines, and Animals of South Af- 
rica, 879. 

Clerke, ▲. M., on Algol, 898. 

Climate of British IMes, 863; of Egypt, 4. 

Climatic change.**, 859. 

Coal in Argentine Republlo, 103; in Straits of Magel- 
lan, 74; resources of Belgium, 146. 

Coffee-berry carbohydrates, 849. 

C ffee-tea, 178. 

Colbert's Humanity In its Origin, 180. 

Cold waves, 84; warnings in I^w York, 74. 

CoUignon, R., on International anthropometric 
scheme, 80<. 

Color question, 175, 964. 

Columbia College School of Pure Science, 61. 

Combustion of human body, 100. 

Comet, a, 189.', 976; Denning, i71, 889. 846; Swift, 145, 
929, 946, 817; Wlnnecke's, 9, 78, 171, 946, 2; 6, 817; 
Wolf s, 9, 78. 

Commerce, eyolution of, 816; prehistoric, between 
Africa ai'd Asia, 175. 

Comstock, J. H., on wtre-worms, 18. 

Comstock, T. B., on yeln-formation, 814. 

Congress of arcbasology and sodogy at Moscow, 159; 
botanical, 841, 8.'0; of experimental psychology, 44; 
geographical ai Genoa, 818; geographical. In Spain, 
289; orientalists. 856. 

Conn, H. W., on uses of bacteria, 868. 

Conway, W. M., on the dawn of art in the ancient 
world, 848. 

Corean paper, 887. 

Corn-plant, chemical composition of, 211; planting, 
860. 

Coruel<, nayal architecture at, 116; the change at, 
800 

Coulter, J. M., on botanical congress and nomen- 
clature, 8 0. 

Cows, feeding grain to, 180. 

Craglo, F. W„116; on saber-toothed tiger, 17. 

Cremation, 181; in Japan, 8. 

Criminal anthropology, 866: of women, 816. 

Crosby and Bell s Electric Railway, 96 

Crouter, a. L. E., on higher education of the deaf, 
199. 

Culture, retrogressive. In prehistoric times, 174. 

Currents of the Padflc, 102. 

D 

Dana, J. C, on family types, 964. 

Dana, J. D., 808, 27(. 

Dareste, on aniflclal production of monsters, 808. 

Davis, W. M., 871, on Loup Rivera, 107, 880. 

Deaf, association for teaching speech to the, 178; 

higher educarlon of the, 199, 881. 
Dehll and Chamberlln's Norman Monuments In 

Palermo, 85. 
Deserts of North America, 158. 
Diamond, large, 75. 
Diamonds, hardness of cut, 831. 
Dietrich, Dr. F. C, death of, 2. 
Dlmmock, George on electricity in agriculture^ 109. 
Diphtheria propagated by steam, 289; tox-albumln, 

198. 
Diptera, systematic position of the, 944, 820. 
Dlaeases, cure of, 60; Immunity from, 84-^ 
Distance, estimates of, 118, 149. 
Donnelly's Cipher In the Plays, 11. 
Dorsey, J. Owen,on Naniboshu, 19; onSlouau onoma- 

topes, 4; on Dheglha language, 866. 
Dorsey^B The Dheglha Language, 868. 



Drummond, A. T., on lake temperatures, 47. 
Drummond's Natural Law in the Spiritual World, 

177. 
Dust, microbes in, 108; in the air, 949. 
Dymond, T. S., on lettuce, 801. 



Earihquakes in Japan, 187. 

Easter Ii-land native language, 866. 

Education, relation of business to college, 897. 

Edwards, Amelia B., death of, 871. 

Edwards, C. S., 76. 

Edwards, Henry, entomological collection of, 159. 

Edwards's, Henry, publications, 8*2. 

Ehrenreich, P , on Brazilian trlbfS, 831. 

Ehrenrek-h's Volkerkunde Brazlliena, 68. 

Else, berg's Bacteriological Diagnosis, 291. 

Electrical engineer, the education of the, 844. 

Electricity in agricultare, 85. 109. 

Element, a new, 8.'9. 

Embryonic causes of variation, 208. 

BndUch's Blowpipe Analysis, 838. 

English mechanics to visit Chicago exhibition, 81. 

Epidemics, atmospheric theory of, 144. 

Epileptic automatism, 45 

Eskimo throwiug-etlcks, 888. 

Esmarch, G. von, 6. 

Ethnic nosology, 848. 

Evaporation and condensation, 101. 

Ever hart, Dr.^n Texas Academy of Sciences, 858. 

Ewell, Erwin B., on coffee-berry carbohydrates, 849. 

Exhibition building. New York, 108; Columbian, in 
Spain, 889; Blstorical American, tn Madrid. 87; re- 
ligious, 101; of objects used in worship, 816, 825; 
South Alr.can, 854. 

Eye-hablis, 68. 

Iqres, the, and facial expression, 968. 



Falling, sensations during, 984. 

FamUy traits, 1 6, 881 819; types, 964. 

Famine in Russia, 181. 

Farrlngton, E. H., on corn-plant, 811. 

Fasts, famous, 8. . 

Ferree, Barr, on an architectural scholarship, 809: on 
Bro3klyn archltlctural exhibition, 964; on historical 
American exhibition in Madrid, 37. 

Ferrero, G., on criminal anthropology of woman, 816. 

Fertilizer, experiments at Georgia station, 101 

Field, Gea W.. 178. 

FIndUy's Working of an English Railway, 178. 

Fire-ball, 849. 

Fishes, distribution of, 187; Dr. Storer's work on, 896. 

Flske's Discovery of America. 180; Evolution in Sci- 
ence, Philosophy, and Art, 69; History of the United 
States, 208. 

Fltzner, B., on lotos- eaters, 830. 

Flexner, S., on tox-albumln diphtheria, 193. 

Floridite, 8. 

Flower's 1 he Horse, 68. 

Fog, Frank's explanation of, 61; in London, 4. 

Food exhibition, 74. 

Forbes, Henry O., on extinct birds of New Zealand 
168. 

Foehay, P. Max, on the Celts, 176. 

Fossils, gigantic, 99. 

FothergUrs The Will Power, 179. 

Foxes In Australia, 818. 

Fruit-trees, Is it dangerous to spray, 875. 

Fungi on plants, 172, 843. 

G 

Gabelentz's Sprachwissenschaft, 66. 
Galapagos Islands, 88, 166; fauna of, 176. 
Qallaudet, E. M., on the higher education of the 

deaf, 881. 
Games, children's, 11. 
Garman, S., on distribution of fishes, 187; on Sistruros 

and Crctalophorus. 890; on Dr. Storer's work on 

fishes, 895; on vesldes of Sftvl, 188. 
Oatschet, A. S., on Klamath language, 866. 
Geer. de, Gerard, 871. 
Oeikle, A., on volcanic action, 145. 
Gems, detection of artificial, 844, 876; of the Ural, 101. 
Genealogy, eclentlflc, 157, 890. 
Geneva, soundings in lake of, 46. 
Geographical names, orthography of, 84; society in 

Liveri>ool, 8i. 
Geological Survey of Alabama, 88. 
German Science Ass elation, 826. 
Glacial man, 817; period, Profeesor Gelkie on, 107; 

£eriod, 103; phenomena In New York, 841. 
hser, E , on the alphabet, 855. 
Glass, solubility of, 88. 
Gold la meteorite, 61. 
Golden, Katherine, E., on a botinlcal laboratory, 

185. 
Gopher, pocket, extermination of, 804. 
Gorby's geological collection, 2. 
Gorilla bra ns, 240. 
Grasses, homoptera Injurious to, 988. 
Gravels, Lafayette, 81. 
Green. O. C, on habits of jackdaws, 889. 
Greenland, relief expedition to, 44. 
GrowoU's Bookseller's Library, 11. 



Vol XIX.] 



INDEX. 



[J AN. -June, 1892 



natnan, 78. 

Hale. B. M ., on aboriginal tea, 51. 

Hale, Qeorge 8,, on arsenic poison, 104. 

Hale, Horatio, on Klamath Nation, 6, 90. 29. 

Hall, T. Proctor, on direct reflecting polarlsoopes, 

828: on four^fold si»aoe, S7S; on Llssajon^s corres, 

918. 
Halstad, Byron D.. 03 botany section of A. A. A. 8., 

81; on iMurasltio langl, 179, 948; on weeds. 116. 
Halttted, G. B., on four-fold space, 819. 
Hamy, B. T., on lotos-eaters, 980. 
Hanging, death by, 178. 
Hardy, A. 8., 8 3. 

Harger's Exterior of the Horse, 64. 
Harries, H.. on trfluenza epidemics, 144. 
Harrlso Y, Mrs. John, amulet collection of, 179. 
Hart's Bpooh Maps 54. 
Hanrard requirements for adm'selon, 870. 
Haworth, Braflmus, on prismatic sandstone, 84. 
Hay, O. P., on Storerla yicta, 199. 
Haynes, B. W., on the Celts, 907. 
Hasen, U. A., on a problem la physics, 106; on work 

in gaseous compression, 150. 
Healing, dlTlne, 48. 

Health congress at Chicago, 17; eighth annual con- 
ference of State boards of, 985; resorts, meteoro 

logical observations at, 914; statistics in Mich., 9. 
Hein, A. R. on prlmitlye art- motives, 986. 
Helen KMler, 991. 
Hellmann, G., on rain-gauges, 949. 
Hemlpterous moutb, 189 
Henshaw, M., on lightning, 949. 
Herbarium-making, 198. 
Hewitt, J. N. B., on irqquoian etymology, 19 \ 
Hicks, L. B., on Loup Rlyers, 50, 187, 988; on storage 

of storm-waters, 183. 
HUl, B. J., on eye-habits, 58. 
Hill, Geo. A., astronomical notes, 946, 975, 817; on Sir 

O. B. Airy. 64; on new star In Auriga, 160. 
Hlrn, Q. A., 897; memorial, 116. 
Hitchcock, Romyn, on spectrum photography, 116; 

on star photography, 839. 
Hockley, Thomas, death of, 158. 
Hodges, N. D. C, on protection from lightning, 197, 

989. 
Hofmann. August Wllhelm, 314. 
Holmes, B. L., on preparation for study of medicine, 



Homoptera iojurious to grasses, 996. 

Hoogote language, 977. 

Hopkins, T., gift for seaside laboratory, 943. 

Homer. I.« on Alaskan f Airs. 987. 

Hoisford's The Landfall of Lelf Brlkson, 67. 

Horton's silver in Burope, ^IM. 

Hotchkif s^ed., on aboriginal tea, 187, 166; on trees 
of West virfinia, 161. 

Houston's Dictionary of Blectri^Ity, 883. 

Howe, J. L., on sconce teaching, 983. 

Howe, Minnie, on bread-raising, 60. 

Hubbard. Gardiner G., on the eyolutton of com- 
merce, 916. 

Hughes, U. B., on oil as insulator, 901. 

Huldekoper's Ag4 of Domestic Animals, 178. 

Hunt, T. F.. 5. 

Hus^ey, W. J., 974. 

Huxley's Gadarene Swine, 86'. 

Hypnotism among animals, 95; traumatic, 98, 66. 

I 
lapetus, 7(). 

India, ethnography of, 936. 
India rubbi^r, ac ion of metals on. 145 
Indian occupation of New York. 76. 
Indiana Academy of Science, 45 
Infants* movements, Y5 
Infection and the atmosphere. 96. 
Influenza, 74; bacillus, 100, 192, 193; germs, 90; In 

Vienna, Y17; origin of, 144 
Insectiverous plants. 8 
Insects held in dreai, 887. 
Inventors. American association < f, .57. 
Iowa Af^ademy of Hctenc< s, 91. 
Irish Naturalist, 177. 
Iroquoian etymol 'gy, 190. 
Irrigation of great plains, 188 
Ives, J. E., on collecting gorilla brains, 940. 

J 

Jackdaw*, curlotis habits of, 929. 

Jackson, Uugald C, on the education of the electri- 
cal engineer, 844. 

Jahrbuch der Cbemle, 187. 

James Joseph, F.. on pl-tnt diseases, 113. 

Jargons, study of, 980. 

Jas«ldie, local, 987. 

Juhns Hopkins academic hall, 100; alumni aseocla. 
tlon. 179; graduates, 4; gradu%tes' association, 9. 

Johnson, Roger B., on the wlU, 6i, 

K 

Kansas University Science Club, 3i8. 

Kant's Krillk, 95. 

Keary's Norway a id the Norwegians, 383. 

Kellerman, Mrs. W. A,on ailanthu^ leafldts, 90; on 

catnip leaves, 66; on seedling block oerry, 94; on 

the speclall t, 161. 
Kellicott, D. 8., on bam owl, lt^3. 
Kellogg D. 8., on glacial pbenomena, 841. 
Kempe, H., on An trallan languages, 60. 
Kilauea, eruption of, 187. 
Klamath lauguag<«, 9^6; nation, 6, 90, 99. 
Klein's Star Atlas, 159. 
Kopp Hermann, death of, 150. 
Kroff, W. H., on floridlte, 3; on sugar reactions, 117. 
Kulmrformen, K Hahn on, 159. 
Kung, George P., on artificial gems, 976; on gems of 

Ural Mountains, 101. i 



Laboratory, the Marine Bl<dogical, 897; biolofical, 
Brooklyn, 985: chemical, at Case School, 967; Johna 
Hopkins Marino, 10; seaside, for Leland Stanford, 
Jun , University, 999, 948; training, .851. 

Lakes, great, origin uf, 819: temperature of, 47. 

Languages, aboriginal, of Australia, 60; artlflolal, 81. 

Latham, Baldwin, on evaporation, 101. 

Laner*s Church and State in New Bngland, 81. 

Leaflets, ailanthus, 00. 

Leavee, curious catnip, 66. 

Le Chateller, on melting points of metals, 901. 

Length, standard of, in light-waves, 45. 

Lentzaer, K., on jarg^ms, 980 

Lettuce in medicine, 901. 

L^wis, H. Carvlll, on glacial phenomena, 805. 

Library. Splcer, 61. 

Light, aluminium, 915. 

Lightning, 66. 949; protection from, 197, 939. 

Liutner, J. A., on pnar-tree Psylla, 848. 

Lis ajou's curves, 913. 

Liversedge, on Iron rust, 971. 

Locomotive, first, 80; first in America, 37. 

Locusts In Egypt, 39. 

Loeb, Morris, on A. W. von Hofmann, 81 4. 

Longman's New School Atlas, 151. 

Loper, 8. Ward. 61. 

Lotoe-eaters and the Troglodytes, 9.30. 

Lowe, E. J , oo rain-drops, 896. 

Lump of salt and a glass of water, 71. 

M 

Mabery, C. F., on chemical laboratory of Case 
School, 967; on laboratory training, 851 

McCarthy, G., on French wines, 185. 

MacDonald, A., on Influenxa bacillus. 9\ 100, 199; on 
psychological training, 165; on traumatic hypno- 
tism, 94. 

Macloskle, Q., on the trach<>iB of Insects, 65. 

McMwter's People of the Ualted States, 47. 

Macourn, James M., Investigation of fur sf^al, 97. 

Magnetic cane, 1*23; storm of Feb. 13-14, 144. 

Magnets, influence of steam on, 108. 

Mahgreb, palA'^ethnology of, 349. 

Man, glad 1,817. 

Manganic e, anew alloy, 88 

Markbam's Sir John Franklin, 89. 

Marshall, D. T., on debloomlng oils, 945; on pyrlte 
incrustation , 151. 

Mason, O. T., on anthropology, 165; on throwlog- 
sticks, 339. 

Maspero's Life in Ancient Egypt and Assyria, ^ 

Masrium, 8i9. 

Maxwell's Theory of Heat, 178. 

Maya codioee, 996; historian, a native, 980. 

Mayoock's First-book of Blectrldty, 178. 

Medical Association, British, 854. 

Medicine, preparation for the study of, 989. 

Mediterranean, explorations in, 915; prehistoric 
com mere e on, 849. 

Meharry Medical School, 181. 

Membracidffi, local, 857. 

Men, height of, in Europe. 3 

Merensky, on ancient India, 175. 

Metals at hlrh temperaturee, 119; new method of 
reduction, 75 

Meteorological observations tt health resorts, 914. 

Micbelson's metrical standard in terms of wave- 
lengths of Ught, 45. 

Mlddleton's Remains of Ancieat Rome, 179. 

Midzu-ame, 45. 

Migrations, prehistoric European, 174. 

Milk, machine for churning fresh, 931. 

Milky * ay, photographs of, 9. 

Miller, W. G., on gems, 944. 

Miller's LUUe Brothers of the Air, 915. 

Mllispaugh, C. F., on weeds as fertilizing material, 
366. 

Mills's Dog In Health and In Disease, 47. 

Milne and Burton's The Great Barthquake In 
Japan, 1801, 992. 

Minerals in State of Wa hington, 66. 

Missouri geological survey, 896. 

Mistletoe, Influence of, 159. 

Monck, w. n. 8., on motions of stars, 848. 

Monkeys, affections of, 117; games, 89. 

Moon, bright streaks on, 975. 

Moorehead's. W. K., explorations in Ohio, 66. 

Morgan, T. u. , 5. 

Mossman, R. C., on sliver thaw, 181. 

Motion and heat, 139. 147. 

Mound-builder relics, 68. 

Muiler, S., on prehistoric European migrations, 174. 

MalWs India, 361. 

Munro's Heroes of the Telegraph, 178. 

Munroe's Index to BxploHives, 978. 

Museum Hand books, 179; of natural history at So. 
Kensington, 19. 

Museums, support of, 77. 

N 
Nanlbozhu, 19. 

Napl<»s station. American table at, ISO. 
Nasal index, 909. 

Nassau, R, H , on collecting gorilla brains, 940. 
Natives of Sooth America, 146. 
Natural Science, 176 
Naval architecture at Cornell, 116. 
Nebraska Academy of Sciences, 60. 
Neumann's Parasites of Domesticated Animals, 889. 
Neuratttheula, Dr. Cowl es on, )8*. 
New Jersey, pleistocene formations of, 985. 
Newcomb, Simon, 100. 
Neweirs Flower and Fruit, 40. 
Nichols, C. F., on dlrine healing, 48. 
Nile, souroe of, 5. 



Nlssen's Swedish System of Educational Cymnaa- 

tics,194 
Numismatic association, B oklyn, 8. 
Nuttall, G. H. F.,on Influanza bacillus, 198. 



Ohio Academy of Science, 848. 

Oil as Insulator, 901; debloomlng mineral, 945, 

Oliver. J. B., on estimates of distance, 149 

Onomatopes, Slouan, 4. 

Orang-nlu, lOd. 

Order In the Physical World, m. 

Oriental Club, Phila., 199. 

Osbom. Henry F . on Chalioothertum, 976; on sdea- 

tlflc alliance, 176. 
Osbom, Herbert, on homoptera inlarious to grasaaB, 

998. 
O'Sloane's Electricity Simplified, 178. 
Osteologlcal notes, 903. 
Owl, bam. in Ohio, 193. 
Oxygen, magnetic, 9. 

P 

Palenque tablet, 398. 

Pamirs, Journey in, 190 

Pammel, L. H., on wind-storms and trees, 905. 

Paper manufacture in Corea, 897. 

Parsons'B French Schools, 943. 

Patent office, a new, 911; building, 183. 

Patents, foreign, 8'>1, 848. 

Pauperum, 179t 

Pearson's Grammar of Science, 179. 

Peai^tree Psylla. 848. 

Peat bogs swell and burst, 187. 

Peck. W. G., death of, 109 

Peiroe, C S., 17. 

Petrie's discoveries In Tel el- Amarna, 946. 

Phillips's Abroad and at Home, 999 

Philoeophlcal Reriew, 96; Society, Philadelphia^ see- 

qui-centennial, 896. 
Phonograph for deaf-mutes, 9 
Photography, anniversary of introduction of gala- 

tino- bromide proc<>ss In, 103; star, 838. 
Phosphate rocks of Florida 8. 
Physa heteroatropha Say., 89 1. 
Physical and mental correlation, 817. 
Physics, a question in, 185; problem in, 106. 
Planet 818, 9. 
Planets, new, 171. 
Plant diseases, work on, by Department of Agifoul- 

ture, 118 
Plympton's How to Become an Engineer, 19. 
Pneumonia, bl<)od serum as cure for, 89. 
Poison, snake, 984. 
Poisoned arrows, 145. 
Polarisoopes, direct refiecting, 898. 
Political science at Brooklyn Institute, 98?. 
Poteat, W. L., on Physa heterostropha Saj, 893 
Powers, E., on rain-making, 69. 
Preble, Jun., W. P., on four-fold space, 804. 
Preserving meat ten years, 101. 
Prize, AlvarADga, 46; of Boston Society ot Natoral 

History, 971; In physics, 178; to AgrtculturalHe- 

partment, 818. 
Psychical Research Society, 61. 
Psychological laboratories, 1^9; laboratory at Ooluia- 

bia, 179; laboratory at Toronto, 148; resaaroii mp- 

pUed in anthropology, 909; training, 197; teatiflng, 

need of physiology and anatomy in, 165. 
Psyohol gy, American Journal of, 977. 
Pbylla, pear- tree, 818 
Puma, the, 169. 
Pyrite iocmstatloos, 151. 



Quatrefages, M. de, death of, 83. 

R 

Railway, Af . lean, 354. 

Raiu convention, 6 ' . 

Rain-drops, 396. 

Rainfall of Jamaica, 109; record^, 942; in Russia, 61. 

Rain- making, 5.'; by fatth. 66. 

Rameses 11. , statue of, 130. 

Rand's Economic History, 173. 

Rankin, A., on dust in the atmosphere, 949. 

Redup, Blls^e, 907. 

Reourd of Scientific Progress, 153. 

Redgrave, G. R., on fiexlble tubing, 906. 

R^gamey's Japon Pratique, 41. 

Reld's Peepe luto Cblna, 361. 

Religions, ancient, 180; early, 15^. 

Religions exhibition, 1 '1; symbolism, Vi9. 

Remondlno*s The Mediterranean Shores ot Amer- 
ica, 179. 

Remsen, Ira, 159. 

Renan's RecoUectioup, 55 

Retlaa, neuro-eplthelloma of the, 93. 

Review of Reviews, 194. 

Richards, Edgar, 47. 

Kisley, H. H., on value of nasal Index, 909. 

River pirate, 7. 

Rivers, evolution of Loup, 59, 107, 187, 148, 990. 988. 

Rogers, Wm. A., on hardness of cut diamonds, 881. 

Romanes's Darwin and After Darwin, 179. 

Rowe'8 Instmctlon in French Universities, 179. 

Ruff uer, W. H , on Minerals In Washington, R. 

Russell. R., oc the untenabllity of atmospheric the- 
ory of epidemics, 144. 

Rust, iron. 971. 

S 

Sahsra, artesian wells in the, 8;?7. 

Salisbury. R. D., on pleistocene formations off New 

Jersey, 985. 
Salmon industry, 74. 
Saltpeter in Klltma NJaro district, 131. 



Vol. XIX.] 



INDEX. 



[Jan.-June, 1892 






Bamokraarff's Chronological Claaalflcatlon of Anti- 
quities, 286. 
Sandstone, prismatic, 34. 
Sanford, V. C. , on four-fold space. 88.*. 
Sanford's LatK)ratory Course la Pfyoho'oRFi 187. 
Saunders^s Discovery of Uie New World, '365. 
Schaffhausf n, on the Celts, 146 
Schmiiit, Bmll. on anthropological methods, 886. 
School and C« liege, 88. 
Schwelnfurtb, Q., on commerce of ancient Sgypt, 

175. 
Sd^Dtlflo Alliance of New York, 141, 176. 
Soorpl nSflB. 

Soott, B. fl., on Atlantic weather, »]0. 
Scripture, B. W., 18 *, 818; on psychological training, 

ttt; on skin temp«»ratures, 258. 
Seal habits of fur. 271. 
Sericulture in Asia Minor, 79. 
Ships rolllog of, 247. 
Sbufelit, R. W., on zoology in Washington schools, 

807. 
Shofeldt. R. W., 82. 
Sidereal Meeseng>*r. 78. 
Signalling at nlgnt, 27. 
Silver In Argentine Bepubllo, 108; memoir on, by 

ata8,2'l 
Slnserland, M. V., on wire- worms, 18. 
S nnett's The Rationale of Meeraeriam, 152. 
Silatrurus and Crot«lopborus, 890. 
Skin, temperature of, 268. * 

Sknll, evolution of human, 146. 
Slade, D. D., cstrologlcal notes. S08. 
Smith, .John B.,on Hemlpterous mouth, 189. 
Snake poison, 284. 

Snyder, M. B., university extension, 1. 
South wick, B. B.. on local JassldsB, 287; on lojal 

BytbosoopldcB and Cercopido), 818; on local Mem- 

hracidSB and Fuig«irid8D, 857. 
Sower by, Wm.. on coff'M'.tea, 173. 
Space, fourfold, 272, 804. 819, 881, 3«2. 
Spaaris Leaves and Fljwers, 334. 
Specialist, th(*, 161. 
SpeolOf , variation in, 816. 
Spectrum photography, 116. 
Spencer, J. W., on Great Lakes, 312. 
Spencer's Roll Turning, 109. 
Spencer's SocIhI Statlos, 138. * 
Spltzbergen, 158. 
Siar, ne #, la Auriga, 160, 229. 
Stars, proper motions of. 343. 
Stas, death of, 5; on sUver, 201. 
Statistl.'al coDgrHsa, 74. 
Steamship routes, 18. 
Stei 1, effects of surface scratches on, 327. 
Stevens, G. T., on facial expression, 253. 
Stevt'nfion, Mn>. C, on ancient foruidof religious 

symboHom, 129; on Bg>ptlan religious, 13t>; ou 

tomb of Kli>g Amenhotep, 212; on discoveries in 

Tel-el- marDa,246. 
Stiles, C W., 159. 
Stone, G H., ou rain-making, 52. 
scopes, H.. on ret/ogreeslve culture in prehistoric 

times, 174. 



Storeria vlcta. 199. 

Sug^r beets, 200; reactions with acetou», 117, school, 

3*24. 
Suicide in Buropean armies, 2. 
Sullv B The Human Miud, 47. 
Sumatra, survey of, 3.7. 
Sunflower industry, 205. 
Sun's parallHX, 9. 
Sunshine recorders, 354. 
Swagger, decline of, 115. 
Sybers German Bmplre, 11. 



Taber, C. A. M., on climatic changes, 359; on glacial 
period, It 8. 

Tea, atMriginal American, 51, 137, 166; brick, 355; 
death from. 101. 

Teaching of HCienoe, 2 '3 

Tel-el-Amama, discoveries la. 246. 

Temperature, Sfnsa'ions of. 89; of air, anow, and 
earth, 89; of melil« g steel, 201. 

Texas Academv of Science, 60. 358. 

Thaw, silver, 181. 

Thibet, explorations In, 284. 

Thoma9, Cfyros, on a key to the mystery of the Maya 
codices, 295; on the Paleuque tablet, 3J8. 

Thompson, B. P , 00 foreign patents, 8 >1, 348. 

Thomsoa. W. J., on language of Baster leland, 236. 

Thome, C. B-, on wheat in Ohio. 48. 

Throwlng-atick*, 882. 

Thunrter-storms, 4. 

Thurston's Steam-engine, Part TL, 167. 

Tides at Klangchow, 326; yearly, 242. 

Tierra del Fuego, 172, 334. 

Tiger, sabre-tootht-d, 17. 

Tlme*service of Harvard observatory, b7. 

Todd, J. B., on Loup Rivers, 148. 

Toplnard. P., on human skull, 14G. 

Toplnard^s latei»i work, 280. 

Tortoise, fool for, 95. 

Townsend, C. H. Tyler, on the Dlptera, 3<0; on in- 
sects held in dread, 837. 

Tiachese of insects, 65. 

Trees of West Vlrgluia. 101; wind-storms and, 205. 

Treves's Physical Bducaiion, '^15. 

Trimble's The Tanulns, 181. 

Troy, D. SL. on motion and belt, 132, 147. 

True, F. W., on the puma, 169. 

Tubing, fl «xlble, 206 

Turner, C. H., on tbe avian hrain, 16. 

Tuakalooea formation, 274 

Tycddll'a New Fragments, 69. 

U 

Vac tnscioubiie»jT, explaaailons of, •iS4. 
ruiven*l'.y extonsini, 1; prccot dings, :i'iii\ of Dublin 
terceutenary, 200. 

V 



VacclLHllon in India, C4.3. 
Variation ia nppc ea. 316; la types, ''c'7: 
proluctlon of, 236; in vertebrates, 292. 



aniflcial 



Veeder, M. A., on the aurora, 250. 
Vein formation, 214. 
Venezuela and Colombia, 171. 
Vesicles of Savl, 128. 
Vesuvius, eruptions of, 9. 
Victoria Nyanza, 380. 
Volcanic action- in Bngland, 145. 



W 

Wahnschaffe's Bxamlnation of Soils, 178. 

Wake, C. Staalland, on actinism, 148; on color, 264; 

on four- fold spaof, 881. 
WaUace's Island Life, 236. 
Ward, R. deC , on a river pirate, 7. 
Ward, Stanley H., on first locomotive, 80. 
Warder, B. B., on a lump of salt and a glass of water, 

71. 
Water, bacteria in, 128; discoloration of, 32. 
Waves, height of, 89 
Weather of Paris, 32; of the Atlantic and of Great 

Britain. 200. 
Weeds, 116; as fertilizing material, 856; at Chicago 

Bxpoelilon, 159. 
Weismann'A Heredity, 361. 
Welch. Wm. H., on t^x-albamln diphtheria, 198. 
West, G. M., ou variation In type, 236. 
Whaling in the Antarctic. 355. 
Wheat in Ohio. 48: rust, 271. 
Whipple, G. M., on auemojraphs, 826. 
White race, origin of, 36 ). 
White's Number Lessons, 13. 
Wbitman, C. O , on variation in types, 277. 
Whymper's Great Andei, 176. 
Wi ey, H. W., on fl >rtdlte, 3; on mldzu-ame, 45. 
>V111. analysis of, 62 
Williams, C. T., on meteorological observations at 

health resorts, 214. 
Williams, B. H., Ju 1., on f imily traits, 220. 
Wind-storms and trees, 205. 
Wines of Mndoc, 74; sophlstioated French, 185. 
Wire-worms, 18. 

Woelkof, A., on Ruslau famine, 131. 
Woman, criminal anthropology of, 316. 
W rk and Its rela'loa to gaseo is compr'^sslon, 150. 
Wright, G. F., on H. Carvill Lewis's work on glacial 

phenomena, 3 J5. 
Wright, J. McN., on food for torioioe, 95; ou hypno- 
tism among animals, 95; on triumatic hypno- 

thim, 66. 

Y 

Yale Review, 320. 

Y»llow-fev6r, cold treatment of, 131. 
Youngbuf-baiid's, Ca^t. F. R, Journeys In the I'a- 
mlrs, ViQ. 



ZeitEcbrlftfur anorcanl-iche Cbemle, 179. 

Zimbabwe rulnt*, 144, 343. 

Zoology in Washlugton schools, *^7. 



i 



SCIENSnE 



[Bnlend M Ih* Poat-OlDcaof Nsw York. N.Y.. i 



NEW YORK, Jakuabt 1, 1892. 



ANY OF 

Prof. t. MELVILLE BELL'S WORKS 

_^' -.ION— 

Elocution —Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics —Line 
Writing — . World - English, 
etc., 

SUPPLIED BY 

H. D. G. HODGES, 874 Bnidm, I. J. 



WORLD-ENGLISH. 

9S CentB. 

HANDBOOK OF 
WORLD-ENGLISH. 

its Centa. 

Bi - Precldeiit Andrew D. 
Whits, ot Onrnell CnlTCisl^. 
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wblcb has been kladlf rsTlseil und brouKht down to 
date b7 Dr. J. A. Allen Dr. B H. Scudder hu cou- 
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from Lightning. 

Tbe Ligbtning Dispeller. 

price, $20 to S30. —According to size. 

The Patent Lightning Diapeller is a conduc- 
tor special]; designed to dissipate the energy 
of a lightDing dischargn, — to prevent its 
doing bann,— placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a cottductor has invariably protected under 
the conditions employed. 

Correspond en oe solicited. 

AGENTS WANTED, 

Tbe American U^tnln^ Protection Company, 

United Bank Building. Eioux City, Iowa. 



QUERY. 

Cah any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one- sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing \i not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

Firsl insetted June 19. No res] oise 
to date. 

N. D. C. HODGES, 

874 BBOADWAT. NEW YOEK. 
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aUe character o/kia aj^ication. A nypereon seeking 
if^formation on any scientific question^ the address ej 
any scieniific man^ or who can in any way use this col- 
nmn for a ^rpose consonant with the nature 0/ the 
fa^er^ is cordially invited to do so. 
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K C. Hodges, 874 Bro 



No. 178, 
to Vol 
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YOUNG MAN (81) would like a position in a 
^\ oollege; laboratory, or obaerratory, is also wili- 
ng to assut at a steam engine, etc. Address J. W., 
care of Scieneet 874 Broadway, New York. 



infl 



Ezchmiicet. 

[Prceofcharge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.] 



a copy of Hofl>rook*s 



age 
^^5 



Wanted to buy or excHao] 
North American Herpetol 
Philadelphia, X84S. 
Worcester, Mass. 

LeConte, *^Geol 

oster^ 

Shepard. Appleton, Elliott 
, ^ Manual of 



oha Edwards. 5 vols. 
Clark University, 



For sale or exchange, 
** Anatomy," a vols.; Fosi 



eConte, *^ Geology;" Quain, 
, •^Physiology," Eng. edition; 
, and Stem, ** Chemistry : " 
Vertebrates;" ** International Saen 




W^ 



'ANTED.— A position in the phiiosophioal or 
pedagogical department of a oolleffe or unl- 
▼ersity by a young man (80) who has had flve years' 
practical experience in 'teaching, and who has done 
four years' post-graduate work in philosophy, devot- 
ing his attention during the last two yean espe- 
cially to study and original Investigation in solen- 
tiflc psychology and its applloations in education. 
Address B. A., care Seitnct^ 874 Broadway, N. Y. 
City. 



ANTED.— A suitable position in Washington, 

tea wi ■ 



W D. C, not connected with the Government, 
and with a salary not to exceed f650 a year, by an 
experienced biologist with six vears' university 
training. Applicant has been a skilful surgeon for 
fourteen years ; is a practical photographer, car- 
tographer, and accustomed to the use of the type- 
writer. He is also capable of making the most fin- 
ished drawings, of any description, for all manner 



also capable of making the most 
jBt of any descilp ' 
of illustrative purposes in solence; trained in mu 



seum methods and work; also field operations and 
taxidermy in its various departments, and model- 
ing; production of casts, restorations of paleooto- 
logical specimens and sinular employmenta. Address 
U. 8. B., care Science, 47 Lafayette Place, N. Y. 

117 ANTED.— By a young man (ST), B.A« and Ph.D., 
yV with three years^ experience as assistant in 
chemistry, position a« instmctor In chemistry or in 
natural sciences in college or academy, or oth( 



ler ad- 
vantageous position as 'chemist. Givis particulars 
as to work, salary, etc. F. W. MAR, L. Box S8, West 
Haven, Conn. 



Lexington, Ky. 

For sa]e.«-A 6^ x ^ Camera; a very fine instrument, 
with lens, holders and tripod, all new; it cost over $40; 

Sice, $95. Edw. L. Hayes, 6 Athens street, Cambridge, 
au. 

To exchange Wright's ** Ice Age in North America " 
and Le C^nte^s **Elements of Geology" (Copyright i88>) 
for "Danvinism," by A. R. Wallace. "Origin of Species," 
bv Darwin, * 'Descent of Man." by Darwin, ^'Man's 
Place in Nature," Huxley, ** Mental Evolution in Ani- 
mals," by Romanes, **Pr^Adamites,*' by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbtlt University, 
Nashville, Tenn. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (soog. to i-iomg), platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Silliman*s youmal, 

;Si - ■ - 




For exchange or sale at a sacrifice, an elaborate micro- 
scope outfit. Bullock stand* monocular objectives, one- 
sixth homeoseneous immersion*, four-tentfais, and three 
inch, Bausch ft Lomb, also one*fouith and one inch 
Spencer. Four eye-pieces. Objectives are the best made. 
Address Mrs. Marion Smith, 41 Branch Street, Lowell, 
Mass. 
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For INVENTORS. 40-page BOOK FBBE. Address 
W. T.Fitsgevald, Attorney at Law, Washington, D.C. 



PROTEC TIOH PROM LIGH TNING. 

All the capital desired for the parent company 
to handle my patents on a new method of protect- 
ing buildings from lightning has been subscribed. 
Sub-companies and agencies to introduce the 
invention are forming, and any desirous of tak- 
ing State-rights should address The American 
Lightning Protection Co., Sioux City, Iowa. 

The English patent is for sale, and offers 
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company now that the American company is so 
favorably started. 

N. D. C. HODGES. 874 Broadway. New York. 



There is ease for those far 
gone in consumption — not 
recovery — ease. 

There is cure for those not 
far gone. 

There is prevention — bet- 
ter than cure — for those who 
are threatened. 

Let us send you a book on 
CAREFUL LIVING and Scott's 
Emulsion of codJiver oil, 
even if you are only a little 
thin. 

Free. 
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A NEW PHASE OF UNIVERSITY EXTENSION. 

Just at the present critical .«tage of the American movement 
for extension teaching the practical pedagogy of this imported 
phase of educational activity is up for sharp and earnest discus- 
sion. It is agreed that however properly the system may have 
been been reared in England, American methods must be applied 
to its life if it is to become a recognized force in American educa- 
tion. The naturalization of University Extension must therefore 
pre-eminently mean its further organization toward useful ends. 

The recent article of Professor Willis Boughton on * Graded 
Work in Philadelphia,*' strikes the key-note for an earnest and 
scientific discussion, which we hope may be continued until the 
American society shall have nurtured extension teaching into one 
of the most vital forms of educational activity. Professor Bough- 
ton has outlined the plan for graded work to be pursued at certain 
centres, and has, moreover, called attention to the division of the 
Philadelphia work into *' departments, '* although a thoropgb or- 
ganization of these '* departments " has not as yet been distinctly 
mooted. It is also here pertinent to note that the president of the 
American society, Dr. Edmund J. James, has in Philadelphia in- 
troduced the excellent plan of faculty meetings of the lecturers, 
with the view of eliciting the practical pedagogics of the subject. 

As an attempt to continue a discussion looking toward efficient 
organization of university extension, the writer presents for can- 
did criticism the following somewhat oompreheosive suggestions. 
Stated with almost dogmatic brevity, the scheme is submitted, 
none the less, in the scientific spirit, and expects no other mark 
of favor than that derived from its accordance with the experi- 
enced facts. 

The scheme proposes to establish in each great university centre 
extension faculties and sub-faculties of the various departments 
of knowledge for the development of real dass-work and individ- 
ual study, alongside the present lecture system. Each faculty 
shall in itself form a complete organization, with officers of good 
executive talent and broad sympathies. The presidents of the 
faculties, together with the president of the centre, shall form a 
body advisory to the executive committee of the centre. 

It shall be the duty of each president, in concert with his fac- 
ulty, to develop the best methods of exciting popular interest in 
the special subjects, and especially to determine upon the peda- 
gogic methods best adapted to the particular subjects and to the 
various grades of students seeking the extension classes. 

Each faculty Fhall, as far as practicable, arrange for class in- 
struction continuing during eight or nine months of the year, or 
at any rate for courses of sufficient length to meet some tangible 
purpose. 

Each faculty, and finally each professor, shall aim to carry 
along the individual in his work, rather than aim to present finely- 
wrought lectures — the latter being used as accessory only to the 
main purpose. 

Inasmuch as such proposed instruction would of necessity be 
more expensive and demand a closer relation between the profes- 
sor and the student than the present methods of extension organi- 
zation seem to encourage, it would seem desirable that these spe- 
cial extension classes be sharply distinguished from the general 
extension classes. The latter are and should be open to all mem- 
bers, but the former only to such members as meet the terms for 
the special tuition, and are willing to engage in regular student 
work. 

It would also seem proper that the tuition for each special 
class course should, to some extent, depend upon the number of 



students applying, as well as upon the nature of the subject de- 
veloped. 

The eventual out<;ome of such scheme of instruction would 
doubtless be the award of highly-prized certificates of the work 
done, or what comes to the same, the conferring of degrees, either 
through the univerHities or through the extension society itself. 

As an application of this scheme of organization to a particular 
department, let us suppose the mathematical professors, say of 
the Philadelphia extension course, to be organized as a unit fac- 
ulty. The courses they should propose would range from algebra, 
through a goodly variety of applied mathematics, to general, or 
even practical astronomy. Each course would be carried on in 
some relation to the other courses. The most cordial co-operation 
would exi<tt between the several classes and profes&ors, and both 
students and professors work in one or the other class, as the 
furtherance of the most efficient work and teaching might de- 
mand. 

As an example of the method suggested, when carried down to 
an actual class course, the writer may be permitted to instance a 
course in the theory and practice of surveying, intended as one 
element of a school of mathematics recently proposed by him to 
the Philadelphia Society for University Extension. The course is 
based on a demand- for such instruction coming to him from two 
classes of students, viz., (1) practical surveyors ill equipped in the 
mathematics of the subject, and (2) young men, who, although 
busily engaged during the day in other employments, desire, if 
possible, to equip themselves for the life of a surveyor or civil en« 
gineer. The instruction is to be given in class, by correspondence, 
and in the field. The class instruction, given one evening eacb. 
week for eight months, embraces text-book work pursued under 
direction, and as rapidly as each student is able lectures on in- 
struments, their construction, adjustment, and use, and on meth- 
ods of field and office work. Correspondence is encouraged foe 
the purpose of eliciting a better knowledge of each man's difficul- 
ties. Replies are to be given through the medium of a specially- 
trained stenographer or in class. Field instruction is necessarily 
limited to occasional work of Saturday afternoons. Practically 
every student is also his own class, pursuing his own work, and 
receiving help according to his individual needs. The method of 
learning by doing — ever a good one provided it is doing by 
method — meets also, as thus guided, the requirements of the 
ungraded mass of students seeking the special knowledge. 

The writer would violate the very spirit of bis suggestion were 
he to attempt to show in detail how it might apply to well- organ- 
ized evening schools of chemistry, or biology, or history. But he 
ventures to suggest the pedagogic purposes must in these subjects 
differ inter se and from those of mathematics, and that here the 
chemical laboratory, the museum of natural history, and the 
seminar method might find interesting and useful extension. 

A fair appreciation of the occasion for the above sugejestions 
requires a concise statement of some of the assumptions made in 
reference to the aims and ends of university extension. It has 
been assumed that the final aim is to bring as much of each sub- 
ject attempted, to each individual student, as the nature of the 
subject, the time, and the capacity of the individual student may 
warrant. 

It has been assumed that the extension society, as the popular 
representative of the university, is jealously alive to the danger of 
indirectly promulgating false conceptions coiicerning the higher 
education, of placing mental intoxication on the same plane with 
mental work, or of discrediting university training, either by un- 
suitable methods of popular instruction, or by appearing to give 
all of the university training in twelve easy evening lessons. 

It has been assumed that there is a popular demand, active or 
latent, for highly specialized information fully up to date, and 
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sach as it u alone the provinoe of tiie specialist of the ontveraity 
to collect and promulgate. 

Finally it has been assumed that as nothing save advantage can 
come to those seeking the special knowledge, whether for use or 
culture, so nothing save advantage can accrue to the university 
extension system or to the university itself from the adoption of 
a scheme of evening instruction fairly suited to the needs of the 
individual student. M. B. Snyder. 



NOTES AND NEWS. 



It will interest cremationists to hear that the Japanese, who 
€some time ago adopted burial of the dead, in imitation of European 
nations, have reverted, according to the Indian Medical Gazette, 
to their own custom of hurning the dead on account of its sanitary 
recommendations. 

— The death of Dr. F. C. Dietrich, keeper of the Botanical 
Museum at Berlin, is announced. He was eighty-six years of 
age. 

' — Ade^wtch to the New. York Tribune, from Franklin, Ind., 
Dec. 26, states that Professor Gorhy, State Geologist, has given his 
collection to Franklin College. . The collection consists of 40,000 
to 60.000 specimens, gathered from almost every State in the 
Union, and from many foreign countries. 

— At the Dec. 10 meeting of the Royal Society, according to 
Nature, the president read from the chair a letter from Professor 
Dewar, which had been put into his hand as he entered the meet- 
ing-room, in which Professor Dewar stated that he had at 8 P.M. 
that afternoon '* placed a quantity of liquid oxygen in the state of 
rapid ebullition in air (and therefore at a temperature of —- 161^ 
C) between the poles of the historic Faraday magnet in a cup- 
shaped piece of rock salt (which is not moistened by liquid oxygen 
and therefore keeps it in the spheroidal state)," and to his surprise, 
Professor Dewar saw the liquid oxygen, as soon as the magnet 
was stimulated, " suddenly leap up to the poles and remain there 

j)ermanently attracted until it evaporated." 

— The educated classes of Italy are delighted with the proposed 
xhanges at the ancient University of Bologna. The commission 
appointed hy the Government to consider the advisability of making 
reforms in the old institution has recommended the adoption of 
the plans of Signer Buriani, the well-known engineer. The cost 
of the new buildings, which will be an ornament to the city, is 
estimated at 5,000,000 lire. The philosophical and legal faculties 
will be boused in future in the old '' Archiginnasio,** while the 
School of Mines will occupy the present university building on the 
Via Zamboni. The library united with the royal and city libraries 
will be placed in a new palace. Great improvements will be made 
also in the School of Medicine, which in recent years has suffered 
somewhat in reputation. The University of Bologna has as grand 
traditions as any university in the wOtld, and college men in all 
countries feel an interest in its welfare. It is, in many ways, the 
mother of universities, and had centuries ago 13,000 students. 

— Dr. Langer, says The Medical Record, has been investigating 
the subject of suicide among the soldiers in European armies, his 
statistics including the years from 1875 to 1887. The largest num- 
ber of suicides occurred in the Austrian army, averaging 122 a 
year in each 10,000 soldiers. Next to Austria is Germany, which 
averaged 63 suicides to every 10,000 soldiers. In the Italian army 
on the average 40 soldiers in every 10,000 committed suicide every 
year. The French army from 1872 to 1889 lost in Europe 29 
soldiers to every 10,000 annually, and in Algeria it lost just twice 
as many by suicide. In Belgium there occurred 2t, in England 
^3, in Russia 20, and in Spain 14 to every 10,000. The cause of 
suicide in the army appears in most cases to be the fear of punish- 
meot, though not a few are driven to the act through aversion to 
military service and despair of ever being able to return to civil 
life. 

— In a paper, read before the Sanitary Convention at Vicksburg, 
the proceedings of which are published, Dr. Baker of the Michigan 
State Board of Health gave official statistics and evidence which 
he summarized as follows: **The record of the great saving of 



human life and health in Michigan in recent years is one to which, 
it seems to me, the State and local boards of health in Michigan 
can justly ' point with pride.' It is a record of the saving of over 
one hundred lives per year from small-pox, four hundred lives per 
year saved from death by scarlet fever, and nearly six hundred 
lives per year saved from death by diphtheria — an aggregate of 
eleven hundred lives per year, or three lives per day saved from 
these three diseases. This is a record which we ask to have ex- 
amined, and which we are willmg to have compared with that of 
the man w^ho ' made two blades of grass grow where only one 
grew before.' " 

— A recent press dispatch states that Superintendent Johnson 
of the Deaf and Dumb Institute at Indianapolis has been making 
experiments with the phonograph, and believes that in connection 
with it he can teach the majority of the deaf-muies under his 
charge to talk. He finds that the instrument concentrates the 
sound at the drum of the ear in such a way that many of the 
pupils otherwise deaf are enabled to hear. He intends to carry 
the experiments further, and thinks the phonograph may become 
a means of teaching the use of their voices to some mutes whose 
inability to speak is due to the fact that they have never heard 
speech. He tried the phonograph with 27 boys and 29 girls. Of 
these, only 8 girls were unable to hear something. Twenty boys 
and girls could hear instrumental music, while 11 boys and 15 
girls could distinguish spoken words. Of the 56 whose hearing 
was tested, 28 could hear l)etter with the left ear and 14 with the 
right, while 11 heard alike in both. 

— It is much to be feared that, after all the stir which has been 
made at)out it, the Antarctic expedition which was to have been 
sent out next year, at the joint expense of the Australian colonies 
and Baron Oscar Dickson of Gothenburg, may have to be dropped 
owing to the supineness of the Australians. In July last it was 
announced that the Queensland Government was to place £2,000 
in the colonial estimates as a contribution to the expedition. Sir 
Henry Parkes undertook to get £2,000 from New South Wales, 
while from Victoria a sum was expected commensurate with the 
importance of that colony. Sir Thomas Elder also promised 
£6,000 on certain conditions, while Baron Oscar Dickson under- 
took to give another £5,000, and, indeed, was quite prepared to 
spend double that amount to insure that the expedition should be 
a success. What with cash and promises, the sum of £14 000 
seemed secure in July last, and it was confidently expected that 
£2,000 should be raised, so as to be well over the £15,000 which it 
was calculated the expedition would cost. Baron Nordenskjold 
was quite prepared to take charge of the expedition ; and, as stated 
in the London THmes, Baron Dickson had actually selected the 
two ships which he thought suitable for the work. Now we learn 
that the Queensland Parliament has refused to pass the vote of 
£2,000 which was placed upon the estimates. It is not only the 
direct loss of this subscription which is to be deplored, but it 
affects the other promises, which were made conditionally. Baron 
Dickson's offer of £5,000 lapses at the end of this month, and as 
he has had no information from Australia that the remainder of 
the £15,000 is secured, he has probably made up his mind that the 
whole scheme has fallen through, as did the similar proposal a 
few years ago. Indeed, it would seem as if Baron Dickson had 
not been treated with the courtesy which might have been ex- 
pected. He had not been informed of the progress of matters in 
Australia, aild has received no certain information as to the actual 
state of the movement. The fact is, the movement seemes to have 
been sadly mismanaged. No proper steps have been taken to en- 
list the sympathies and the active support of t\^e public in Aus- 
tralia, where there is plenty of money to spare for purposes of 
this kind. True, one or two newspapers appear to have supported 
the proposal with some energy, but much more is wanted than 
that in Australia, where evidently the public is not too enthusias- 
tic for the promotion of knowledge. The leaders of the movement 
on behalf of the proposed Antarctic expedition seem to have been 
a few members of learned societies, not quite in touch with the 
general public. The result is that the wealthy Australian colonies 
have been placed in the ridiculous position of ha vine: appealed to . 
a small nation like Sweden for assistance, and in the end have 
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been unsble to fulfil the oonditioiMr en which that assistanoe was 
asked. It is to be hoped that it is not yet too late to lead the 
movement to a more worthy result. 

— The Telegram Herald of Grand Rapids says that the tallest 
men of Western Europe are found in Catalonia, Spain; Normandy, 
France; Yorkshire, England; and the Ardennes districts of Bel- 
gium. Prussia gets her tallest recruits from Schleswig-Holstein, 
the original home of the irrepressible Anglo-Saxons; Austria from 
the Tyrolese highlands. In Italy the progress of physical degen- 
eration has extended to the upper Appeonines, but the Albanian 
Turks are still an athletic race, and the natives of the Caucasus 
are as sinewy and gaunt as in the days of the Argonauts. In the 
United States the thirty-eighth parallel, ranging through Indiana 
and northern Kentucky, is as decidedly the latitude of big men as 
the forty- second is that of big cities. The tallest men of South 
America are found in the western provinces of the Argentine Re- 
public, of Asia in Afghanistan and E^aypooana, of Africa in the 
highlands of Abyssinia. 

— A correspondent of tb^ Times of India, referring to recent 
long fasts in this country, says that in India fasts of thirty to forty 
days are common among the Jains, from among whom, once in 
each year, some iudividual comes forward and undertakes to fast 
thirty- five, forty, and even sixty days. Tbey do this with noth- 
ing but warm water to drink, and will die rather than take food 
during the prescribed period. Quite recently two Jains of Bom- 
bay fasted, one for sixty -one, the other for forty-eight days, at the 
end of which time, having been congratulated by twenty-five 
thousand Jains who went for the purpose, they recommenced 
taking food in the manner prescribed in their own books and 
shastras. On Sept. 22, in commemoration of this event, all the 
chief bazaars in Bombay were closed, and about five thousand 
Jains, male and female, fasted all day, while a large sum was 
spent in securing the release of cows and other animals from the 
slaughter house at Bandera. 

— At a meeting of the Chemical Society of Washington, Dec. 
10, Professor Wiley and W. H. Krug presented papers on the 
" So-called Floridite.'* Professor Wiley described the location and 
the occurrence in Florida of the samples which had been sent him 
by Professor Cox. Some of the specimens, he said, were amor- 
phous masses of almost pure tri-calcium phosphate, others were 
mixtures, but containing chiefiy that compound. He thought it 
ought not t o be defined as a mineral species. He said undue impor- 
tance had probably been ascribed to commercial fertilizers as plant 
foods, as experience has demonstrated that mineral phosphates 
are not readily absorbed by plants even when in a finely divided 
state, but need to be decomposed by the action of sulphuric acid. 
The most refractory phosphates, however, with plenty of time are 
utilized by the plants. Florida phosphates seemed especially 
capable of assimilation in the natural state, and experiments in 
the use of the natural product were now going on at the sugar 
station of Runymede, Florida. Mr. Krug spoke of the methods 
of analysis, gave details of the process as described at a previous 
meeting, and presented the results of the analyses (Dr. T. M. 
Chatard, "Notes on the Analyses of phosphate rocks*'). He 
agreed with Professor Wiley as to the non-existence of floridite 
as a definite species. His paper referred mainly to the determina- 
tion of fluorine in phosphate rocks, and the method employed is a 
modification' of the Boezelius silica fusion method. Instead of 
using ammonium carbonate to remove silica and alumina from 
the alkaline solution, the saturation of the solution with carbonic 
acid under pressure has been found to give very satisfactory results. 
He had reason to think that the method might be still further sim- 
plified. Discussion of the two papers was by Professor Clarke and 
Dr. Schneider. Professor Clarke thought the determination of 
a mineral species did not depend upon crystallization, as many 
amorphous minerals, such as torquois, serpentine, and talc were 
good species Whether it is a distinct chemical compound, is the 
beat basis of determination. If among the phosphates is found a 
tri-calcium phosphate by itsdf , he thought it ought to be a mineral 
speciea, no matter what its derivation. Dr. Schneider described a 
series of analyses he had made to determine the infiuenoe of dif- 
ferent quantities of fluorine on the loss of silica when evaporated 



with varying amounts of liquid. In a paper on *' Meat Preserva- 
tives," I. T. Davirgave the following list of preservative agents: 
salt, potassium nitrate, sulphurous acid, benzoic acid, saccharine, 
salycilic acid, hydro-napthole. The author described their action 
and the means of their detection. . W. F. Hillebrand and Wm. H» 
Melville presented a paper ** On the IsomKMrphism and Composition 
of Thorium and IJranous Sulphates." 

— A meeting was held in the Lecture Room of ihe Brooklyn 
Institute, 602 Fulton Street, on Saturday evening, Dec. 26, at eight 
o'clock, for the purpose of organizing a Brooklyn Numismatical 
Society as a Section of the Brooklyn Institute. The purposes of 
the society will be the collection of coins, medallions, and kindred 
works of art, the conduct of courses of lectures on numismatics, 
the formation of a library of reference on the subject, and to 
enalde students and specialists in numismatology to become better 
acquainted with one another. Dr. Charles E. West, president of 
the Archs9ological Society of the Institute, gave a brief illustrated 
lecture on '< Ancient Coinage *' after the organization of the sec- 
tion. 

— In the interesting paper on insectivorous plants, read before 
the Royal Horticultural Society on Sept. 22, 1S91, and reported in 
Naturey Mr. R. Lindsay refers to the experiments by which Mr. 
Francis Darwin has shown the amount of benefit accruing to in- 
sectivorous plants from nitrogenous food. Mr. Lindsay says his 
own experience in the culture of Dionssa is that when two sets of 
plants are grown side by side under the same conditions in every 
respect, except that insects aire excluded from the one and admitted 
to the other, the latter, or fed plants, are found to be stronger and 
far superior to the former during the following season. He points 
out the importance of remembering that the natural conditions 
under which these plants are found are different from what they 
are under cultivation. In their native habitats they grow in very 
poor soil and make feeble roots, and under these conditions may 
require to capture more insects by their leaves to make up for tlieir 
root deficiency. Under culture, however, fairly good roots for the 
size of plant are developed. '* Darwin," says Mr. Lindsay, ** men- 
tions that the roots of Dionasa are very small : those of a moderately 
fine plant which he examined consisted of two branches, about 

. one inch in length, springing from a bulbous enlargement. I have 
frequently found Dionsea roots six inches in length ; but they are 
deciduous, and I can only conjecture that the roots mentioned by 
Darwin were not fully grown at the time they were measured. 
What is here stated of the natural habits of Dionsea applies more 
or less to all insectivorous plants.** 

— At a recent meeting of the New York Academy of Medicine 
a popular address was delivered by Professor Charles F. Chandler 
on '* Arsenic in Common life." In this address, as reported in 
Medieal NewSt he devoted himself to the task of exploding the 
widely prevalent idea, both in lay and professional circles, con- 
cerning the dangers from arsenic in wall-paper. He said that he 
had himself believed in it without ever making any special in- 
vestigation, up to the time when his duties in connection with 
the Board of Heahh required h\m to make it a special study. He 
then found that the idea had been started by a botanist, and that 
it was based on the most fiimsy reasoning. He next made some 
experiments in the laboratory by passing air over sheets of paper 
—some moist and others dry— coated with Paris green. Not a 
trace of arsenic was found in this air. Much of his address was 
devoted to a narration of cases that bad occurred in Boston during 
a time when the people in that city were much excited over the 
supposed dangers from arsenical wall-paper. The most important 
case was that of an ex-mayor of Boston, who had been supposed 
to be suffering fix a long time from this form of poisoning, but 
the post-mortem examination showed that he bad died from 
cancer of the stomach. The wall-paper that had been supposed 
to be the source of the poisoning in his case had not been changed 
from 1817 to 1891. While it is quite possible that, in the old- 
fashioned wall-paper, the arsenical dyes were loosely attached 
to the paper, the arsenic might become detached and diffused 
through the air, the amount ^ onld ordinarily be quite insignifi- 
cant; and in the wall-papers made in tlie last fifteen years no 
arsenical pigments have been used, and the presence of arsenic in 
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these papers, as determined by delicate chemioal tests, is due 
entirely to accidental impurities. Some of the papers that were 
thought to have caused poisoning had been on the walls for thirty 
or forty years. Supposing, for the sake of argument, that there 
were sixty square yards of paper in a room, each yard containing 
one grain of arsenic — the amount found in several of the cases 
quoted— and that during a period of thirty years cUl the arsenic 
had left the wall-paper and had entered the human system with- 
out any being lost, this would be at the rate of one grain in six 
months, or only li^ of a grain in each twenty-four hours. Many 
distinguished scientists bare independently investigated this sub- 
ject of poisoning from arsenical wall-paper, and tbey all agree in 
saying that there i) '* nothing in it.** 

• 

— The Meteorologische Zeitsehrift for November contains a sum- 
mary, by Dr. J. Hann, of the meteorological observations taken at 
Cairo from 186S-88. The observations have been published in 
extensOf together with a good introduction upon the climate, in 
the Bulletin of the Egyptian Institute, and although similar obser- 
vations have occasionally been published before, the present series 
contains much new and useful material. The most striking feature 
in the climate of this part of Egypt, as we learn from Nature, is 
the ChavMin, the hot and dust-bearing wind which makes its ap- 
pearance in March or April for about three to four days at a time, 
and robs a large portion of the trees of their leaves. In the inter- 
vals during which this wind is not blowing the weather is pleasant 
and clear during spring-time, and the nights fresh and calm. 
During the summer the north winds prevail, with high tempera- 
ture, very clear air, and great dryness. Towards September hu- 
midity appears with the rise of the Nile, the ground is at times 
covered with heavy dew, and the heat becomes oppressive on ac- 
count of the moisture. Id October and November fog occasionally 
occurs in the morning, and rain begins to fall. After this season 
the temperature is uniform and pleasant. Snow is unknown, frost 
very seldom occurs, and rain is not very frequent. The absolute 
maximum temperature of the 21 years* period was 117^ in August, 
1881, whicb was also closely approached in May, 1880, viz., 116.4^. 
The absolute minimum was 28.4^ in February, 1880, and the mean 
annual temperature was 70.5^. Rainfall is only given for the 
years 18S7-8S, in which 87 and 1.67 inches fell rcrspectively. The 
relative humidity sinks at times even ou a daily average to 12 per 
cent, and has been known to fall as low as 8 per cent at certain 
hours. Thunder-storms and hail are very rare. The original 
work contains a long investigation on the connection between the 
height of the Nile and the weather, a comparison between the 
present climate and that at the beginning of thin century, and 
several carefully prepared diagrams referring to all meteorological 
elements. 

— At the monthly meeting of the Royal Meteorological Society, 
Dec. 16, Mr. W. Marriott gave the results of the investigation un- 
dertaken by the society into the thunder-storms of 1888 and 1889, 
which he illustrated by a number of lantern slides. The investi- 
gation was originally con6ned to the south-east of England, but 
as this district was found to be tdo circumscribed, it l)ecame nec- 
essary to include the whole of England and Wales. After de- 
scribing the arrangements for collecting the observations and the 
methods adopted for their discussion, Mr. BCarriott gave statistics 
showing the number of days on which thunder-stonps occurred 
at each station ; the number of days of thunder-storms in each 
month for the whole country; the number of days on which it 
was reported that damage or accidents from lightning occurred ; 
and also the number of days on which hail accompanied the 
thunder-storms. In 1889 there were 118 days and in 1889 128 
days oil which thunder-storms occurred in some part of the coun- 
try. The number of days with damage by lij^htning was 88 in 
1888 and 38 in 1889; and there were 56 days in each year on 
which hail accompanied the thunder-storms. The tables of 
hourly frequency show that thunder-storms are most frequent 
between noon and 4 p.m , and least frequent between 1 a.m. and 
7 A.M. Thunder-storms appear to travel at an average rate of 
about 18 miles per hour in ill-defined low barometric pressure 
systems, but at a higher rate in squally conditions. The author 
i9 of opinion thnt individual thunder-storms do not travel more 



than about 20 miles; and that they take the path of least resist- 
ance, and are consequently most frequent on flat and low ground. 
Detailed isobaric charts, with isotmrs for two-hundredths of an 
inch were prepared for 9 a.m. and 9 p.m. each day for the month 
of June, 1888. An examination of these charts showed that in- 
stead of the pressure being so very ill-defined, as appeared on the 
daily weather charts, there are frequently a number of small, but 
distinct ar»as of low pressure, or cyclones, with regular wind cir- 
culation; and that these small cyclones passed over the districts 
from which thunder-storms were reported. Sometimes it is not 
possible to make out well- formed areas of low pressure from two- 
hundredths of an inch isobars, but there is a defiectionof the wind 
which shows that t(here is some disturbing cause ; and thunder- 
storms have usually occurred in that immediate neighborhood. 
The author believes that the thunder-storm formations are small 
atmospheric whirls, in all respects like ordinary cyclones ; and 
that the whirl may vary from 1 mile to 10 miles or more in diam- 
eter. There are frequently several whirls near together, or fol- 
lowing one another along the same track. The numerous oscilla- 
tions in the t)arometric curve are evidently due to the passage of 
a succession of atmospheric whirls; and it Appears that lightning- 
strokes are most frequent when these oscillations are numerous 
Mr. F. J. Brodie read a paper <* On the Prevalence of Fog in 
London during the Twenty Tears 1871 to 1890.'* The popular 
notion that November is par excellence a month of fog is not con- 
firmed by the figures given by the author. The number of fogs 
in that month is, if anything, slightly less than in October or 
January, and decidedly less than in December, the last-mentioned 
month t>eing certainly the worst of the whole year. The latter 
part of the winter is not only less foggy than the earlier part, but 
is clearer than the autumn months. In February the average 
number of days with fog is only 6.6, as against 8.9 in January, 
10.2 in December, 9 2 in October, and 8.8 in November. 

— - A paper on *' Siouan Onomatopes,*' by J. Owen Dorsey, was 
read before the Anthropological Society of Washington, D.C., 
Dec. 1, 1891. According to <'The Century Dictionary,*' '*an 
onomatope is a word formed to resemble the sound made by the 
thing signified." Mr. Dorsey finds in the Biouan languages many 
onomatopetic roots, hence he suggests the modification of the 
definition just given, making it read, *' An onomatope is a word 
or root formed to resemble the sound made by the thing signi- 
fied " In the paper under consideration, the author gives examples 
of onomatopes in seven languages of the Siouan or Dakotan family : 
Dhegiha^Kwapa, KanM. Osage, Tciwere, Winnebago, and Dakota, 
all but the Dakota having been collected by himself since 1871. 
In these languages, according to the author, there are sundry per- 
mutations of sound, among which are sh and kh, gh and js, dh and 
ti. The words in which these permutations occur are not always 
synonyms ; but when we find a word in which, for example, sft is 
used, we may safely infer that the language contains another 
word differing from the former only in the substitution of kh for 
ah, or that one language or dialect uses sh where another employs 
its correlative, kh. Most of the onomatopes found by the author' 
are dissyllabic, a few being monosyllabic and polysyllabic. Some 
of the onomatopes were given with the notations of their respec- 
tive sounds as they appear to the Indian ear; thus, the sound of 
the plane and drawing-knife (s-s-s) l)ecomes the root sHi; whence 
the verkis, ba-8*u, to use a plane; and dhi-a^u, to use a drawing- 
knife. The sound of a waterfall, of sawing wood, etc., ukh + 
(a prolonged sound), the onomatope being khu^'e in Dhegiha, 
khu!''tDa-d^ in Kansa, khu*'We in Kansa and Osage, kho^-kh'e in 
Tciwere, and aho + kh in Wiimebago (the o in the last being pro- 
longed). The creaking of new shoes or the sound of fiddle-strings 
(gi-gi-gi) evidently suggested the root gP-ze ; whence bagrze, to 
play a fiddle; and nan-g^ze, to make (new shoes) creak by walking 
(in them). Many other examples were given; but the reader 
is referred to the American Anthropologic for January, 1892, for 
the full article. 

— Among the recent appointments of Johns Hopkins graduates 
are Alfred Bagby, Jun. (Ph.D., 1891), adjunct professor of an- 
cient languages, South Cacnlina College ; Edward A. Bechtel 
(A.B , 1888), professor of Latin, Tankton College, South Da- 
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kota; Hiram H. Bice (A.B., 1889), instructor of languages, Black- 
bum Univentity, CarlinTiUe, 111.; Richard N. Brackett (Ph.D., 
1887), associate jxrofessor of cheoktstry, Clemson Agricultural Col- 
lege, S.C; J. Douglas Bruce (graduate student, 1889-90), associate 
in Anglo-Saxon and Middle English, Brjn Ma wr College; Norman 
W. Cary (graduate student, 1889-91), instructor in biology, geol- 
ogy* &Q^ astronomy, Wilson College, Chambersburg, Pa. ; Frank 
A. Christie (fellow, 1885-86), lecturer on New Testament litera- 
ture. Harvard Divinity School; Henry L. Coar (graduate student, 
1884-80), mathematical master, Smith Academy, Washington 
University, Mo. ; Charles Edward Coates, Jan. (A.B., 1887, Ph D., 
1891), professor of chemistry, St. John's College, Md. ; John R. 
Commons (graduate student, 1888-90), associate professor of po- 
litical economy, Oberlin College; Starr W. Cutting (graduate 
student, 1890-91), professor of French and German, Earlham 
College; L. Bradley Dorr (A.B., 1890), adjunct professor of 
chemistry, Niagara University, Buffalo, N.Y. ; Hermann L Ebe- 
ling (A.B., 1882, fellow, 1890. Ph.D., 1891), professor of Greek, 
Miami University; William A. Eckles (graduate student, 1889- 
91), professor of Greek, Ripon College; (George S. Ely (fellow, 
1881-88, Ph.D., 1888), principal examiner, U. S. Patent Office; 
Alfred Emerson (fellow, 188d-84, instructor, 1884-85), associate 
professor of classical archasology, Cornell University ; Andrew 
Fossum (Ph.D., 1887), classical instructor, Drisler school. New 
York City ; William R. Fraser (graduate student. 1888-91), in- 
structor in classics. University of Nebraska; Thomas P. Harrison 
(fellow, 1890-91, Ph J) , 1891). associate professor of English, Clemson 
Agricultural College. S.C. ; Arthur S. Hathaway (fellow, 1882-88), 
professor of mathematics. Rose Polytechnic Institute; George A. 
Hench (fellow, 1888-89, Ph.D., 1889), assistant professor of Ger- 
manic philology. University of Michigan; Charles C. Henschen, 
(graduate student, 1890-91), instructor in Girard College, Philadel- 
phia; Benjamin C. Hinde (graduate student, 1888-90), professor 
of physics, Trinity College, N.C.; Clifton F. Hodge (fellow, 1888- 
89, Ph.D., 1889), instructor of biology, University of Wisconsin ; 
Walter J. Jones (A.B., 1888, Ph.D., 1891), professor of chemistry, 
Wittenberg College. O.; Henry W. Keating (A.B., 1891), princi- 
pal, Centreville Academy, Md. ; Andrew C. Lawson (fellow, 1886- 
87, Ph.D., 1888), assistant professor of geology and mineralogy, 
University of California; Frederick S. Lee (fellow, 1884^85, Ph.D., 
188S)» demonstrator of physiology, College of Physiciaiis and 
Surgeons, N.T.; Felix Lengfeld (fellow, 1887-88, Ph.D., 1888), 
instruct(pr in chemistry. University of California; A. Stanley 
Mackenzie (fellow, 1890-91), lecturer in physics, Bryn Ma wr Col- 
lege; Arthur W. McDougall (A.B., 1891). financial secretary. As- 
sociated Charities of Cincinnati; John H. T. McPherson (A.B., 
1886, fellow, 1889-90, Ph.D., 1890), professor of history, Univer- 
sity of Georgia; W. Howard Milleir (A.B., 1888), instructor in 
mathematics, Leland Stanford University; Thorny H. Morgan 
(fellow, 188fr-4K>, Ph.D., 1890, Brace fellow, 1890-91), associate 
l^rofessor of biology, Bryn Mawr College; Wilfred P. Mus- 
tard (fellow, 1890 91, Ph.D., 1891), professor of Latin, Colorado 
College; Charles A. Perkins (fellow, 188^-84, Ph.D., 1884), pro- 
fessor of physics, Hampden Sidney College; E. D. Preston (fel- 
low, 1876-78), is engaged at Honolulu, probably for a year, 
working under the joint auspices of the International Geodetic 
Association of Europe and the U. S. Coast and Geodetic Survey; 
Herbert E. Russell (graduate student, 1886-87), associate professor 
of mathematics and natural sciences, UnlyerBity of D^ver; A. 
Duncan Savage (fellow, 1876-79), instructor in thei history of art, 
Farmington, Conn.; Edward M. Schaeffer (graduate student, 
1888-85), professor of physical culture, Washington and Lee 
University ; Henry Sewall (fellow, 1878-79, associate, 1879-82, 
Ph.D , 1879), professor of physiology, University of Denver; Sid- 
ney Sherwood (Ph.D., 1891), instructor in finance, University of 
Pennsylvania ; Ernest G. Sihler (fellow, 1876-79, Ph.D., 1878), 
professor of ancient languages, Concordia College, Milwaukee ; 
Henry D. Thompson (fellow, 1886-87), assistant professor of 
mathematics, Princeton College; William L. Weber (graduate 
student, 1890-91), professor of English, Southwestern University, 
Texas; Benjamin W. Wells (fellow, 1881), professor of modern 
languages, University of the South; John White, Jun. (A.B., 
1888, fellow, 1890^91, Ph.D., 1^91), assistant in chemistry, Cor- 



nell University ; Henry V, Wilson (A.B., 1888, fellow, 1887-88,. 
Ph.D., 1888, Bruce fellow, 1888-89), professor of biology. Univer- 
sity of North Carolina ; Edmund B. Wilson (fellow, 18*19-80, 
Ph.D , 1881, assistant, 1881-82), adjunct professor of biology, 
Columbia College ; John R. Wightman (fellow, 1886-87, Ph.D., 
1888), associate professor of romance languages. University of 
Nebraska; Arthur C. Wightman (fellow, 1887-88, Ph.D., 1889, 
demonstrator, 1889-90), assistant professor of biology, Randolph 
Macon College. 

— Professor Stas, the eminent Belgian chemist, has died at the 
age of seventy- eight. 

— According to information sent to Berlin, says the Times, Emin 
Pasha and Dr. Stuhlmann, travelling in the region between Lakes 
Victoria, Tanganyika, and Albert Edward, have discovered what 
they take to be the ultimate source of the Nile. This is a river 
called Kifu, which is supposed to have its sources in the Uhha 
country, lying to the east of the northern part of Lake Tanganyika, 
about 4° of south latitude. It flows into the southern end of Lake 
Albert Edward. It is not stated that Emin and Dr. Stuhlmann 
have actually followed the course of the river. They have no 
doubt encountered it on their journey from Victoria Nyanza 
towards the other lake and followed it down to its mouth. If the 
course which they lay down for it is correct, it will compel us to 
alter the hydrography on our mape of this region. There is no 
mention of the Lake Kifu, between Tanganyika and Albert Ed- 
ward, to be found in existing maps; and it is well known that the 
African natives rarely distinguish between a river and a lake, — 
Nyanza, in the language of Central Africa, standing for both. 
The still larger lake, Akanyaru, or Alexandra Nyanza, as Mr. 
Stanley named it, may very probably also have to be removed. 
No white traveller, so far as is 'known, has ever seen it; Mr Stan- 
ley placed it down on his map from native report. It may simply 
he an expansion of the Kifu, and not the source of the Kagera, 
which flows into the west side of Victoria Nyanza. The Kagera 
will thus lose much of its importance as a remote feeder of the 
Nile, and the Kifu may possibly become its most southerly source. 
But it should be remembered that when Mr. Stanley was march- 
ing northwards to the Victoria Nyanza in his great journey across 
Africa, he came upon a river in about 6^ south latitude which he 
believed flowed into the south shore of the lake under the name 
of Shimeeyu. Mr. Stanley struck this river at only one or two 
points, and these may really have belonged to different rivers. At 
all events, on the moat recent maps the Shimeeyu is sharply de- 
flected to the east from its mouth in the lake, and there is no river 
rising in 5^ south latitude, which flows into the Victoria Nyanza. 
Probably we have not heard the last word about the ultimate 
sources of this strange river, about the position of which Ptolemy, 
after all, was not so far wrong. We have first the Kifu rising in 
about 4^ south latitude, running into Lake Albert Edward, issuing 
thence aa the 8emliki« and feeding Lake Albert. There it mingles 
with the Victoria Nile from lAke Victoria,, and together they 
issue from Lake Albert as the White Nile, which, before it reaches 
Khartoum, is augmented by a multitude of tribiutanes from the 
west. Whether the Shimeeyu or the Kifu be its most remote 
southern feeder, the river flows through 86 degrees of latitude. 
The full details of this journey of Emin will be awaited with in- 
terest, especially if he continues to fill in the blanks on our maps 
and to complete our knowlege of one of the most remarkable 
rivers of the world. 

— Professor Thomas F. Hunt of the Pennsjlvania State College 
has accepted the invitation to occupy the chair of agriculture in 
the Ohio State University after Jan. 1,1893. 

— Dr. E. von Esmarch, son of Professor v. Esmarch of Kiel, 
has been appointed professor of hygiene in the University of KO- 
nigsberg, in the room of Professor C. FrAnkel, who has gone to 
Marburg. 

— Mr. Robert P.. Bigelow (S B., Harvard University, 1887) has 
been appointed to the Adam T. Bruce fellowship in biology, in 
place of Dr. Thomas U. Morgan, who has resigned the fellowship 
to accept the position of associate professor of biology at Bryn 
Mawn College. 
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THE KLAMATH NATION. 

I. — THE COUNTRY AND THE PEOPLE. 

'^ The Klamath Indians of South- Western Oregon " is the 
second title of the recently puhlished work, hy Albert Samuel 
Gatschet, which forms, according to its leading title, Vol. II. 
of '* Contributions to North American Ethnology,*' one of the 
several series of works issued by the ^* United States Geo- 
graphical and G^logical Survey of the Rocky Mountain 
Region, J. W. Powell in Charge." The term '* volume," how- 
ever, is in this case to be understood in a special sense. The 
work really appears in two substantial tomes in quarto, com- 
prising over seven hundred pages each, and distinguished as 
Parts I. and II. The too brief *' table of contents " informs us 
that Part I. contains the writer*s '* letter of transmittal," and 
an '* ethnographic sketch," with *' texts," and ''grammar;" 
while Part II. is entirely occupied by the "Dictionary — 
Klamath-English, and EnglishKlamath." This curt state- 
ment gives but a slight idea of the importance of the work 
as a contribution of the first order to ethnological science. 

The Klamath River rises in the southern interior of Ore- 
gon, at a distance of about three hundred miles from the 
Pacific. First traversing an extensive morass, known as 
Klamath Marsh, it passes through Upper Klamath Lake, a 
charmingly picturesque sheet, some twenty-five miles long 
by five or six miles in breadth; then receiving a tributary 
from the Lower Klamath Lake, it crosses the State boundary 
into California, and, after a winding course of two or three 
hundred miles, falls into the ocean near the northeastern 
angle of that State. Several tribes of different lineage and 
languages dwell, or formerly dwelt, along this stream, and 
have borne indiscriminately from the river's name (the origin 
and meaning of which are uncertain) the appellation of 
Klamath Indians But this designation is more usually 
restricted to the people who possess the upper waters of the 
river and the great Klamath Lake, and who, as is the case 
with many other Indian tribes, have no special distinguishing 
name for themselves except that of *' man," — in their lan- 
guage, Mdklaka. Another name which has been given to 
them is Luttuimi^ meaning Lake Indians, which is in no 
way distinctive. The author has therefore judiciously de- 



cided to retain the usual appellation, ''the Klamath Indians," 
adding the description'' of South-western Oregon," to dis- 
tinguish them from the Califomian Klamaths. As these, 
however, have their proper tribal names of Shasti, K^rok, 
Hupa, and Yurok or Alikwa, it is likely that the designation 
of Klamath will in time be wholly restricted to the Oregon 
nation hearing this name. 

The title of " nation " is one which, as the author suggests 
in his " letter of transmittal " to Major Powell, may properly 
he conferred upon this remarkable people. Their claim to 
this title does not reside in their numbers, which at present 
hardly reach nine hundred souls, nor in their territory, 
though this, even in their diminished reservation, covers 
fifteen hundred square miles. But they have the distinction, 
like the Basques of Eouth-western Europe, of composing a 
separate "stock," possessing a language, a mythology, and 
a social system peculiar to themselves. Such a stock, in- 
habiting a compact territory, and having (as the Klamaths 
had till lately) their own government, may justly claim to 
be considered a nationality. The claim, however, is in 
America not so notable as it would be deemed in Europe, 
where distinct linguistic stocks are so few. Mr. Gatschet 
gives a list of twenty-two of these stocks, radically distinct 
in grammar and vocabulary, which have been found in 
Oregon and California alone. If to these we add the stocks 
of Washington State and of British Columbia, the number 
of such aboriginal nations found along the Pacific coast of 
North America will not be less than twenty-eight, nearly 
equalling the total number of stocks in Asia and Europe com- 
bined. There is reason to believe that a careful study of the 
immensely varied languages, physical and moral traits, my- 
thologies, and social systems of these twenty-eight primitive 
nationalities would greatly modify and in some respects 
transform the sciences of ethnology and linguistics. There 
have been many partial and fragmentary attempts at such a 
study, some of them possessing much value. But that of 
Mr. Gatschet is undoubtedly the fullest and most minutely 
accurate that has thus far been made of any single stock. ' 

The Klamath country is a region of mountains, lakes, 
and upland plains, stretching eastwardly into the interior 
from the lofty "Cascade Range," and elevated from four 
to seven thousand feet above the level of the sea. The 
author was naturally reminded of his native Switzerland by 
the grandeur^ of the scenery in the western portion of the 
reservation, " where the towering ridge of the Cascade Moun- 
tains and the shining mirrors of the lakes at their feet con- 
front the visitor, surprised to see in both a reproduction of 
Alpine landscapes in the extreme west of America. " It might 
be added that in the people themselves we recognize the well- 
known traits of mountaineers,' as we trace them from the 
Scottish Highlands to Montenegro, and from the Caucasus 
to the Pamir, — the intense local attachment, the spirit of 
independence, the desperate bravery in «the defence of their 
homes, the frugality, and the strong conservatism. 

The Klamath people are divided into two septs, the Kla- 
math Lake tribe, who call themselves Eukshikni ("of the 
lake ") and the Modocs, who twenty years ago acquired a 
dismal notoriety by the "tragedy of the Lava Beds," — an 
event, or series of events, which aroused horror at the time, 
but in which, according to the judgment of the best-informed 
historians, including Mr. Gatschet, they were more sinned 
against than sinning. An eminently fair-minded historical 
writer, Mr. J. P. Dunn (author of " The Massacres of the 
Mountains "), in his account of the Modoc outbreak, gives a 
pithy and graphic description of this sept, \n terms which. 
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with some modification, will apply to the whole nation. 
'' They were a peculiar people; good-natured as a rule, but 
high-tempered; industrious, and yet as haughty as the 
laziest Indians on the continent. They had more of that 
commendable pride which makes men desire to be indepen- 
dent and self-respecting than any of their neighbors. They 
were inclined to be exclusive in their social relations, but 
even among themselves there was little merrymaking. They 
took a more serious view of life and its duties. Stubborn- 
ness and strong will were tribal characteristics. In features 
they were rugged and strong, the cheek-bones large and 
prominent, the hair thick .and coarse, the face heavy and not 
much wrinkled in old age." Of their congeners, the ** Up- 
per Klamaths,'^ the same writer says, ''They were a finely 
formed, energetic, and cleanly race." Mr. G(atschet confirms 
in general these descriptions, but adds: ''The Mongolian 
features of prognathism and of high cheek-bones are not 
very marked in this upland race, though more among the 
Modocs than in the northern branch. If it were not for a 
somewhat darker complexion and a strange expression of 
the eye, it would be almost impossible to distinguish many 
of the Eukshikni men from Americans." Their complexion 
is ^ nearly white that "blushing is easily perceptible, 
though the change in color is not great." The hair is straight 
and dark; and he remarks, "I did not find it very coarse, 
though with many Modoc women it is said to be so, and to 
grow to an extreme length." 

It is worthy of note that the complexion and other physi- 
cal characteristics of the Indians of western America vary in 
marked connection with the "environment," that is, with 
the climate, food, and mode of life. The natives of north- 
ern British Columbia, the Thlingits (or Thlinkeets) and 
Haidas, are as light of hue as Europeans. They often have 
ruddy cheeks, brown or blue eyes, and red or brown and 
wavy or curly hair. As we pass southward along the coast, 
successively to the Nootkans, the Chinooks, and the other 
tribes of southern British Columbia, Washington, Oregon, 
and northern California, we find the hue of the skin deepen- 
ing, the eyeballs darkening, and the hair becoming coarser, 
until at length, under the tropical heats of central and south- 
em California we come to tribes with almost negroid traits. 
These traits are described by the best authority, Mr. H. H. 
Bancroft, as "a complexion much darker than that of the 
tribes further north, often very nearly black;" "matted 
bushy hair;" "a low, retreating forehead, black, deep^et 
eyes, thick, bushy eyebrows, salient cheek-bones, a nose de- 
pressed at the root and somewhat wide-spreading at the nos- 
trils, a large mouth, with thick, prominent lips, teeth large 
and white, but not always regular, and rather large ears." 
But when we recede from the low, hot, and moist coast to 
the cool and dry interior uplands, the people, as in the case 
of the Elamaths, return to the European type. Mr. Gat- 
schet describes particularly the small mouth of the Euk- 
shikni, the good teeth, and the genuine Grecian profile, "the 
nasal ridge not aquiline but strong, and forming an almost 
continuous line with the forehead." 

The truth is that, as one of the acutest of German anthro- 
pologists, Oscar Peschel, in his able and comprehensive 
treatise on the " Races of Man," has affirmed, all attempU to 
distinguish the various so-called races by merely physical 
characteristics, whether of color, hair, or the osseous frame- 
work, have proved utterly futile. As regards the shape of the 
head, on which so much stress has been laid, the view main- 
tained by the late 8. G. Morton, that the natives of this conti- 
nent had a pekniHar form of cranium, different from that of 



any other people, has been shown, first by Sir Daniel Wilson in 
his ''Prehistoric Man,*' and later by Dr. Virchow, in his recent 
work, " Crania Ethnica Americana," to be wholly incorrect. 
Dr. Virchow declares (in his summary read before the Con- 
gress of Americanists, at Berlin, in 1888) that Jie finds doli- 
chocephalic, mesocephalic, and brachycephalic tribes scattered 
throughout the continent; and he pronounces in positive 
terms his couviction that " the cephalic index, calculated on 
measures of the length and breadth of the cranial vault, 
should not be admitted as a determining proof of the single 
or diverse origin of populations." 

We may confidently anticipate that the series of physical 
measurements of all the American tribes, which, by a happy 
thought. Professor Putnam has instituted for the Columbus 
World^s Fair, and on which many observers are now engaged, 
under the experienced supervision of Dr. Franz Boas, will 
result in conOrming the views of Peschel, Wilson, and Vir- 
chow, and establishing the truth that physical characteristics 
afford no proper tests of racial affinity or diversity. We are 
thus brought back to the older, and, as time has proved, the 
infinitely stronger evidences of what may be styled the in- 
tellectual characteristics, language and mythology. That 
these tests sometimes fail, through mixture of stocks and 
adoption of foreign beliefs, is unquestionable; and we are 
then left in ethnology, as we are often left in other sciences 
— astronomy, geology, and physiology, for example — to 
rely on probabilities. But so far as certeinty is attainable, 
as it often is, it can only be attained through the evidence 
of these special tests. 

The language and mythology of the Klamath nation are 
of a highly interesting character; but our study of these 
subjects, with the ample materials and philosophic sugges- 
tions furnished by Mr. Gatschet, must be left for other arti- 
cles. Horatio Hale. 

Clint* n, Ontario, Oanada. 



ANOTHER RIVER-PIRATE. 

Iir Science, vol. xiii., 1889, p. 106, under the title of ''A 
River- Pirate." Professor W. M. Davis described a recent case 
of river capture in south-eastern Pennsylvania, brought 
about by the backward gnawing of one stream into the 
drainage area of another. In looking over with him the 
Doylestown sheet of the Pennsylvania Topographic Survey 
there were found numerous cases of similar capture, either 
already accomplished or about to take place, and fit his sug- 
gestion the writer recently made a visit to the district in 
question, in the hope of being able to add something more to 
the history of the rivers of Pennsylvania. 

The region of these migrations, Buck County, is situated 
in the north-eastern part of Pennsylvania (see Fig. 1), and 
extends for thirty-three miles (in a straight line) along the 
Delaware River. It is a gently rolling, well-cultivated 
country, composed of Mesozoic new red sandstones and shales, 
dipping from 6^ to 16^ to the north-west, the hard and soft 
layers of reddish sand and mud alternating. The evidence 
goes to show that the surface of the country has been re- 
duced by erosion at least 1,000 feet since the time when the 
beds were laid down, for the upper deposits must have once 
overspread the gneiss ridge at the northern county line. 
They still rise nearly to its top, and there is no evidence of 
a fault, the absence of any trace of it being capable of ex- 
planation only on the supposition that extensive erosion has 
taken place. ^ 

I Sd 0«oL Bturwf of Penn. ISBS. 
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The evidence from New Jersey and^ennsylvania goes to 
show that after the tilting of the sandstones there came an 
extensive period of denudation, which resulted in the pro- 
duction of a more or leas perfect plain, the so-called Creta- 
•ceous hase-level, which can he seen in the level tops of the 
New Jersey Highlands and of the ridges of Pennsylvania. 
Following this came an elevation, giving the streams re- 
newed energy, and resulting in the etching oul of the softer 
rocks down to another peneplain, the Tertiary hase-level. 
Finally another elevation gave the streams another period of 
'activity, and it is in this cycle that we find them to-day. 
The larger streams, like the Delaware, have already sunk 
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their channels well into the Tertiary peneplain. It is with 
some of the smaller ones that we have now to deal. 

Unless something had occurred to interfere with their 
work in the previous cycle, which ended in the production 
of the Tertiary peneplain, the streams of this district should 
now he well adjusted to the structure. On examining the 
map, however, we find that many of them show a tendency 
to deflect downstream as they run towards the Delaware. 
Such an arrangement is characteristic of the tributaries of 
flood-plained master-streams, as is well shown in the case 
of the Mississippi and the Po, and may perhaps he explained 
in this case by the flood plaining of the Delaware during the 
Tertiary period of base-levelling. Had such a flood-plaining 
occurred before, i.e., during the Cretaceous base-levelling 
«poch, the side streams would have already become adjusted 
to the structure, for since Cretaceous time the whole surface 
of the country has been worn down some hundreds of feet. 
Flood-plaining such as that believed to have taken place 
here, seems to be characteristic of large rivers during the last 
stages of base-levelling, when, with a very gentle slope, they 
build their deltas up-stream from their mouths, covering the 
country on both sides with alluvium.^ 

The flood-plaining of the Delaware would give the side- 
streams a superimposed course on the Tertiary peneplain, and 
as they cut down through the cover they would flnd them- 
selves flowing across the outcropping edges of the underlying 
strata of sandstone and shale. An arrangement of strata 
auch as that here presented gives an admirable field for the 
adjustment of streams. It can be readily seen that if a side 
stream works back along the strike of one of these beds, it 
has, especially if the bed is soft, a much easier course than a 
stream which has to cross the edges of many hard and soft 
strata on its way to join the master. Perhaps this may be 
more easily understood from the accompanying figure (Fig, 
2), reduced from the contoured map of the Pennsylvania 
Geological Survey, representing the district under considera- 
tion. 

1 W. H. DsTls: "The Geologloal TMtm of Origin of CorUln Topogrftphlo 
Forms on ttie Atlantic Slope of the United Stetes" (BaUetln OeoL Boc of 
America, Vol. 8, p. 690); ^ The Rlvere end VeUeye of Peon.'* (Nat Qeot. Mag., 
Vol 1, No. 8); ** The Geographic Development of Northern New Jertej " (Proo. 
Boston Soc Nat. Htst , XXIV., 1880). 



In this case Tohickon Creek, only the lower part of which 
is shown, has its course directly across the strike of the beds 
down to the Delaware, while Tinicum Creek goes along the 
strike for some distance and thus has an easier course. The 
result has been that a branch of the Tinicum has gnawed its 
way back along the strike until it is now within less than half a 
mile of the Tohickon. The Tohickon has a descent of some- 
what over twenty feet in the first mile from this point, while 
the branch of the Tinicum falls over eighty feet in the same 
distance. The distance from the present divide to the Dela- 
ware is about eight miles along the Tohickon, and about five 
miles along the Tinicum. It is seen, then, what an advan- 
tage the little branch of the Tinicum has over its larger rival. 
The region where the contest is going on is just south of the 
letter A in the figure, and as the more favored stream works 
its way further and further back, the divide will be pushed 
over the intervening space, and before long the Tohickon 
will be captured and led out by a shorter and better course 
through the Tinicum, leaving its lower part, beheaded, to 
continue its way down the Tohickon valley. The region of 
the divide is pretty level, being all enclosed by the 300 feet 
contour, with a slight slope toward the Tohickon, and a 
greater one toward the Tinicum, and if we get this idea of 
migration clearly in mind, it seems almost as if we could see 
the divide moving toward the Tohickon. There are few trees 
to protect the surface there, and the crops of potatoes and 
corn which cover the fields give a good opportunity for the 
rain to carry away the soil. 

What is about to take place in the case of the Tohickon, 
seems to have already happened further to the east. Here 
again the Tinicum is the pirate. A glance at the figure will 
make plain the state of the case. If the Tinicum is followed 
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down its course to the Delaware it will be seen to make a 
sharp turn to the north-east just at the point where its pirate 
tributary comes in from the south-west. Knowing, as we do, 
that the easier course lies along the strike of the beds and not 
across it, we naturally turn to this point ta see what has 
taken place. If on coming down the Tinicum to this point 
we continue to the south, we go for some distance up a small 
stream flowing north, which comes down to the Tinicum 
through a deep and rather narrow valley. Continuing our 
walk along this creek, we soon come to a little sheltered nook, 
where a picturesque farm-house stands, past which the creek 
flows, coming in from the south-west. We now leave the 
latter, and continue up a hollow to the south-east, and across 
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some fields, gentlj slopiag towards a depression in the mid- 
dle, until we reach another little creek, flowing south into 
the Tohickon. The explanation of this seems to he as fol- 
lows: Beaver Creek originally flowed out to the south-east, 
across the present divide, into the Tohickon, having a similar 
•course to that of the Tohickon in that it crossed the strike of 
the heds. Tinicum Creek, gnawing along its easier path, 
reached and captured Beaver Creek, at the point where the 
sharp turn is seen. The divide which originally stood close 
to the Tinicum has now been pushed south until it occupies 
a position close to the letter B in the figure. 

The beheaded portion of Beaver Creek still occupies the 
old valley, while an inverted stream now flows north in a 
directly opposite direction to that of the original Beaver 
Creek. The old valley across the divide to the Tohickon is 
seen as the gentle depression in the fields. 

This explanation shows us why there is the sudden turn 
in the Tinicum just at this point. It has worked back on its 
€asy course until it has captured Beaver Creek, and, as 
shown above, is continuing its work by pushing back towards 
the Tohickon, which it will very soon capture in the same 
way. R. DeC. Ward. 

Hurrard CoHece, Oct, 1891. 



ASTRONOMICAL NOTES. 



M. Palmieri, director of the Vesuvian Observatory, is 19- 
sponsible for the statement that all the great eruptions of 
Tesuvius take place at new or full moon, and especially 
eclipses. The eclipse of June 17, 1890, was accompanied by 
violent earth currents. On the other hand. Captain de Hon- 
tessus, who has patiently accumulated observations and data 
concerning earthquakes, has now a catalogue of more than 
60,000 of these phenomena, individually discussed. He es- 
tablishes that earthquakes are distributed uniformly through- 
out the day and night, that they have no relation to moon 
culminations and astronomical seasons, and that such coin- 
cidences which have been claimed in the past rest on insuffi- 
cient ground. 

M. Janssen, the eminent French astronomer, has been 
attempting to find solid rock on the top of Mount Blanc, upon 
which to build an observatory. His scheme has been to bore 
galleries through the ice, but so far he has been unsuccessful, 
and he is considering the feasibility of founding an observa- 
tory on the ice. 

In the December number of Knowledge will be found re- 
productions of photographs, taken by Dr. Max Wolf of 
Heidelberg, of the region of the Milky Way in the con- 
stellation Cygnus, and also in the constellation Sagitarius. 
Mr. Ranyard, the editor of Knowledge, in an article enti- 
tled ''Dark Structures in the Milky Way," calls attention to 
several interesting facts connected with the region of the 
heavens shown in the photographs. One of the regions cov- 
ered is that surrounding Alpha Cygnus, and directly above 
that star is seen a dark, branching, tree-like structure. It 
evidently corresponds to a branching stream of matter which 
cuts out the light of the nebulous background on which it 
seems projected, and it is evidently intimately associated 
with the lines of stars which border the stream and its 
branches on either side. A somewhat similar dark branching 
stream may also be traced on a photograph of the region 
surrounding Epsilon Cygni, a copy of which appears in 
the October number of the journal above quoted. Altogether 
the article, with its attendant photographs, is very interest- 
ing, and brings to light some new facts connected with that 



region of the heavens in which the stars seem almost count- 
less. 

The small planet discovered by Dr. J. Palisa of Vienna, 
on Aug. 80 (now numbered 313), has been named Chaldea. 

In a very interesting paper in No. 8,066 of the Astro- 
nomiache Niachrichten, Professor Auwers gives the sun's 
parallax as 8.880", with a probable error of db 0.022'' This 
value is the result of the determination from the Overman 
Transit of Venus expeditions in 1874 and 1882, during which 
years 754 measurements were made. Professor Harkness, in 
his discussion of the results of the American Transit of Venus 
Commission, from the photographs alone, obtained the value 
8.842" for the sun's parallax, with a probable error of 
± 0.011". From a discussion of all the data obtainable, he 
obtained 8.80905" ± 0.00567". This latter value corresponds 
to a mean distance of 92,796,950 miles from the earth to the 
sun, while Professor Au wers^s value corresponds to a distance 
of 91,814,000 miles. 

The following is a continuation of the ephemeris of Win- 
necke's comet. The epoch is for Berlin midnight. 
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The following is a con^nuation of the ephemeris of Wolfs 
comet. The epoch is for Berlin midnight. 
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THE GRADUATiT STUDENTS' ASSOCIATION OF JOHNS 

HOPKINS. 

The Johfia Hopkiiu UniverHty Circular for November gives the 
names of g^raduate students in that university from nearly every 
State in the Union. Nearly all the Canadian provinces and sev- 
eral foreign countries are represented. These three hundred stu- 
dents are here, primarily for hard work, each in his specialty, in 
one of foniteen departments. Not a few of the students enrolled 
last year are now studying in European universities, with the 
expectation of returning to their work here at the heginning of 
the next year. 

There must he departmental Isolation in every university, hut 
this may hecome extreme. The best training for a capable and 
cultivated manhood can be obtained only as one mingles with 
bis fellows and shares their varied experiences. An oiganiEation 
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which could furnish some tie of social solidarity between students 
while in residence here, and bring; the men into easy communica- 
tion with universitif s when abroad, has been lacking. This want, 
felt by the graduates and some members of the faculty, led to the 
formation, May 26, 1891, of the Graduate Students' Association. 
Similar associations have been formed in the universities of Edin- 
burgh, Pftris, and in other European universities. 

The specific purposes of the association may be gathered from 
the resolutions passed at the first mass- meeting, from the consti* 
tution adopted Oct. 17, and from the reports of the various com- 
mittees. All of these are freely used in the preparation of the 
present statement. 

Any graduate student may become a member of the association 
on signing the constitution and paying a small annual fee. 

The honorary members consist of the members of the faculty, 
all past members of the aasociation, and of such distinguished men 
at home or abroad as may be elected to honorary membership at 
the yearly meeting of the association. 

The functions of the association are comprised in the divisions: 
international, national, and local or social. The committee on 
international relations furnish students going abroad with letters 
of introduction to siinilar associations in foreign universities, and 
receive students with letters from like associations of foreign 
universities. National fiyictions are carried out by a commit- 
tee who strive to promote intercourse with colleges and uni- 
versities in the United States and present the advantages of 
this university to students who contemplate graduate work. This 
committee has charge of university extension in Baltimore. The 
social committee receive new students, acquaint them with uni- 
versity*methods and give other desired information. They are 
the medium for co-operation between the faculty and students. 
They secure any advantages in trade, and adopt such means as 
may be feasible to promote sociability among the students. 

These and other constitutional provisions have been carried out 
during the present half-year as follows: — 

A students' committee, consisting of one from each depart- 
ment, elected by the graduate students of the several departments, 
was chosen. 

The student representatives of the respective departments are : 
astronomy, Brantz M. Roszel ; chemistry, J. E. Qilpin ; geology, 
Francis P. King ; biology, R. G. Harrison ; physics, George O. 
Squier; mathematics, E. P. Manning; English, F. J. Mather; 
history, J. A. James; German, Albert B. Faust; Greek, John H. 
T. Main; Latin, Sfdney G. Stacey; Sanskrit, William W. Baden; 
romance languages, Julius Blume ; Semitic languages, J. D. 
Prince; pathology, S. Flezner. This general committee, in pur- 
suance of powers granted, elected the association officers and ap- 
pointed sub-committees for the present year. 

The following officers and sub-committees were elected: hon- 
orary president. Professor H. B. Adams ; president, John H. T. 
Main; vice.president, W. L Hull; secretary, R. G. Harrison; 
treasurer, T. S. Baker; committee on international relations, J. 
£. Blume, David Eanley, and F. J. Mather; committee on na- 
tional relations, J. A. James, G. W. Smith, and W. H. Kilpat- 
rick; committee on social relations, R. P. Bigelow, A. B. Faust, 
S. G. Staoey, 17. S! tjhrant, and J. Blume. 

The work accomplished by the committees, idthough a mere 
beginning, serves to show that the association has a valuable 
place in university life. Communication has been entered into 
with associations of foreign universities. Lectures and courses of 
lectures have been given by graduate students in the interest of 
churches and of city associations. 

Dr. Walter B. Sctufe, a former Hopkins student, by the invita- 
tion of Professor Adams, is to give for the benefit of the associa- 
tion an illustrated lecture on ** Florence and the Florentines.*' 
This lecture is to be given in Levering Hall and followed by an 
assembly in the parlors. This meeting will be the first of a series 
of social gatherings to take place during the year. 

Through these means it is believed that departmental isolation 
will be overcome ; that men may, through this association, enter 
into a broader student life, and that the university at large will 
be convinced of the need for wider social relations than are found 
in the laboratory or seminary. 



JOHNS HOPKINS MARINE LABORATORY. 

The following report of the 1891 session of the Marine Zoologi- 
cal Laboratory has just heed made to the president of the Johns 
Hopkins University. 

Early in May, 1891, some of the members of our party went to 
Jamaica, which had been selected as our field of work for the 
season, while others joined us later on. 

Our party was as follows: W. K. Brooks, director ; E. A. An- 
drews, associate in biology; R. P. Bigelow, graduate student in 
biology ; J. P. Campbell, professor of biology, Athens, Georgia ; 
G. W. Field, graduate student in biology ; J. C. Giflford, special 
student in pathology; R. G. Harrison, H. M. Knower, and M. M. 
Metcaif, graduate students in biology ; T. H. Morgan, Adam T. 
Bruce fellow; O. 0. Price, graduate student in biology ; John 
Stuart, teacher of science, Hope School, Jamaica; Charles Taylor, 
Kingston, Jamaica; B. W. Barton, lecturer in botany; Basil Sel- 
lers, teacher, Baltimore. The two last named devoted themselves 
to botanical exploration and study in the interior of the island, 
and they did not visit the laboratory at the seashore. 

After a preliminary exploration of different seaports, we selected 
Port Henderson as our station. This is a seaside resort in King- 
ston Harbor, opposite Port Royal, and about nine miles by water 
from Kingston. Here we found two partially furnished houses 
suitable for a laboratory and lodgings, and we rented and occu- 
pied them for about fourteen weeks, from May 26 to Sept. 1. 

The establishment of a party in a new home at a remote point 
in a strange country is a task which, in the mid-summer climate 
of the tropics, is most severe and exhausting. Of this, I was en- 
tirely relieved by Dr. Morgan and Mr. Bigelow, who themselves 
attended to all the preliminary work with great efficiency, and I 
take this opportunity to thank them for their willing help, which 
contributed in no small degree to the success of our expedition. 

Our summer was devoted, in great par^ to the collection and 
preservation of material for embryological work at home, and, as 
the members of the party are still employed in preparing and 
studying it, the results are not yet far enough advanced for re- 
porting. There are a few noteworthy points of interest, however. 
Among them are the following: — 

Soon after we settled at Port Henderson, Mr. Field found near 
our laboratory, in an enclosed lagoon of dense salt water, a very 
remarkable rhizostomatous medusa belonging to the genus Cassio- 
pea. Ncspecial of this genus, as limited by Haeckel, has>hereto- 
fore been found anywhere in the Atlantic. It is a South Pacific 
form, and the known species are from this region or from the 
Indian Ocean and the Red Sea. A species of a closely related 
genus, Polyclonia f rondosa, was found by L. Agassiz on the coast 
of Florida, and was referred by him to the genus Cassiopea, al- 
though It is not a true Cassiopea. Polyclonia frondosa is found 
in Jamaica also, and we obtained speciuxens in Fott Royal Har- 
bor. It is also found in the Bahamas, and Professor H. V. Wil- 
son has given to me the notes and drawings which he made from 
specimens which be obtained at Green Turtle Kay. 

The medusa which we found at Port Henderson is not a Poly- 
clonia, but a true Cassiopea, and the only one as yet found in the 
Atlantic As it is very abundant and conspicuous, its escape from 
the notice of naturalists for such a long time is remarkable, for it 
is so well known to the negro fishermen of Jamaica that they 
have a name for it — the Guinea com blubber. As it is one of 
the most common and characteristic marine animals of these wa- 
ters, I have proposed to call it, after the Indian name of the 
island, Cassiopea Xamacha. While it is able to swim slowly by 
the pulsations of its bell, it is usually found fixed upon the smooth 
chalky bottom by the fiat sucker-like surface of its exumbrella, 
and in some places the bottom was so completely covered with 
them that their circular discs were actually touching each other^ 
while the interspaces were filled in by smaller specimens. 

Our knowledge of the life history of the rhizostomatous me- 
dusas is very incomplete, and is based entirely upon the study of 
the Mediterranean Colytorhiza tubereulata, a species which be- 
longs to a more specialized division of the group than Cassiopea, 
although it was formerly called Cassiopea Borbonica. Many fun* 
damental points in the development of the rhizostomes, ard, in 
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fact, of tbe Diecomedusae in i^reneral, are still in dispute, and at 
my Buggtietion Mr. Bigelow undertook to trace the life history of 
our Cassiopea, a line of research for which the studies which h& 
has pursued for nearly three years under my direction, on the 
structure of Discomedussd, rendered him well qualified. He found 
the larvae of Cassiopea on marine plants among the adults, and as 
the?e lived in captivity and set free peculiar planula-like buds, 
which al$o lived and grew in small aquaria in the house, h^ was 
able to obtain a fairly complete series of young stages. The most 
interesting results of his study of the living larvsB are the discov- 
ery of this peculiar method of budding, and tbe settlement of the 
question as to the origin and homology of the sense organs of 
adult DiacomeduFSB, which he has proved to be tbe modified basal 
portions of certain tentacles of the attached larvae. This is sup- 
plementary to, and in amplification of, Mr. Bigelow's former 
wot k on the development of the sense organs in other groups of 
medupse. While at Port Henderson he watched the larvae undergo 
their metamorphosis, and he made drawings from life of the im- 
portant stages. He is now completing his work by the study of 
serial sections of tbe larvae, and of the organs of the adult. This 
work, which is now well under way, gives promise of results of 
very great interest, and I regard it as a very noteworthy piece of 
work, as it will be, when completed and published with ample 
illustrations, a permanent and valuable addition to our knowledge 
of the medusae. 

As I had hoped to find C*hfton with eggs, Mr. Metcalf wert to 
Jamaica prepared to study its development. We found several 
species of Chiton in great abundance on the rocks at Port Hender- 
son, close to our lal>oratory. Within a few hours after his arrival 
he obtained the eggs, and soon had a series of larvae, at all stages 
of development, living in the house in small aquaria. He devoted 
the season to the study of the living larvae, and to the preservation 
of material for sections. He is now continuing the work at our 
laboratory in Baltimore, and he has constructed a series of enlarged 
models from his sections, to exhibit the process of segmentation of 
the egg of Chiton. 

We found ourselves well placed at Port Henderson for studying 
the Termites, or so-called white ants, and Mr. Knower. who had 
at my suggestion prepared himself for this work before leaving 
Baltimore, spent his summer in observing their habits, and in col- 
lecting the eggs and larvae, as well as the adults of the different 
castes. He preserved a fine collection of these specimens, for em- 
hryologicai and anatomical work, and be is now engaged in tbe 
prosecution of this portion of his research 

Mr. Field continued at Port Henderson the study of the embry- 
ology of Echinoderms, upon which he has been engaged for two 
years past, and he added to his collection the eggs and larvae of a 
numl)er of forms of which he previously had no representation. 

Mr. Morgan spent a great deal of his time in gathering and 
studying material bearing on the probltem of metamerization in 
animals, and in this connection he collected the adults and embryos 
of Chiton, Ophiurans, etc. He also obtained at several places in 
the interior of the island a number of eggs from a q)ecies of tree 
frog, which has no tadpole stage, but hatches from the egg as a 
little frog. Some of, these were kept in the laboratory in wet 
moss until they hatched, while others were preserved at successive 
embryonic stages. He was so fortunate as to obtain a very com- 
plete series of stages, and inasmuch as its development has never 
been studied, there is every reason to hope that most valuable 
results will be obtained by the thorough study of this material. 

Some ten years ago I found at Beaufort an interesting Crusta- 
cean, Lucifer, whose metamorphosis is most remarkable and in- 
structive. I obtained a few eggs, and reared the newly hatched 
larvae, and traced the metamorphosis with exhaustive minuteness 
from the time of hatching to maturity ; and my results, with ample 
illustrations, were presented to the Royal Society of London by 
Professor Huxley, and were published in the Philosophical Trans- 
actions. This work, which was among the first fruits of our ma- 
rine laboratory, is now embodied in all the standard text-books. 

I was not able, at Beaufort, to obtain enough eggs of Lucifer to 
study the embryology, although the few which I did find showed 
that this part of its life history is fully as important as the meta- 
morphosis. I have been upon the watch ever since for a chance 



to obtain a supply of eggs, in order to supplement my first memoir 
on tbe metamorphosis by a second on the embryology; but while 
I have occasionally found Lucifer with eggs, out at sea. I have had 
no opportunity to study it, as the preparation of the material pre- 
sents such difficulties that it cannot be carried on at ^ea. The 
adult animals are so small that they are almost invisible, and the 
^S&^t which are microscopic, are so loosely attached and so deli- 
cate, that they are lost in tbe act of capturing the adults. I was 
greatly pleased to 6nd Lucifer in abundance, and by going oat in 
a boat and collecting the adults with great care, and taking them 
carefully home, I was so fortunate as to find some thirty or forty 
with eggs, and these I kept in aquaria long enough to obtain a 
tolerably complete scries of stages in the embryonic development. 
I am now engaged in the study of this material, and I hope to have 
an account of the embryology of Lucifer completed within a year. 
My success in obtaining these eggs is an ample return for the ex- 
pedition to Jamaica. 

These are some of the subjects upon which we hope to contribute 
original scientific knowledge, as the result of our summer in 
Jamaica; but, be ides its value to science, the expedition had very 
great educational value to all of us. We saw for ourselves an 
endless variety of most interesting and instructive natural objects, 
which we had previously known only from books or preserved 
specimens, and every hour was filled with most delightful experi- 
ences of the greatest value to naturalists and teachers of natural 
science. I am sure that all the members of our party will'beglad 
to join me in expressing our high appreciation of tbe great advan- 
tage which we have enjoyed in the opportunity to spend a summer 
in lal)oratory work at the seaside in Jamaica. 

After our return to Baltimore, a series of public lectures, illus- 
trated by specimens and photographs, was given by members of 
the party, under the auspices of the Naturalists' Field Club of the 
University. 

The lectures were as follows : The Aspects of Nature in Jamaica, 
by W. K. Brooks; the Zoology of Jamaica, by £ A. Andrews; 
the Natural History of Termites, by H. M Knower; the Botany 
of Jamaica, by B. W. Barton; and the People of Jamaica, by Basil 
Boilers. W. K. Bbooks. 

AMONG THE PUBLISHERS, 

The << Browning Cyclopaedia,'* which has been in preparation 
by Dr. Edward Berdoe, author of "Browning's Message to Bis 
Time," will be published very shortly by Macmillan & Co. It is 
probably the most generally useful of all the aids to the study of 
Browning as yet attempted. 

— Ignatius Donnelly's new book will be entitled *' The Cipher 
in the Plays and on the Tombstone." It is to place the truth of 
tbd belief in a cipher k)eyond controversy. 

— Mrs. Laurence Oomme is engaged upon a book of children's 
games, and also upon a volume dealing with tbe various local 
feasten and ceremonial cakes, both of which subjects were rather 
prominent at the reoent Folk-Lore Congress. 

— T. Y. Crowell & Co. have just issued the fifth and concluding 
volume of Sybel's work on *< The Founding of the German Empire 
by William I." The volume contains, besides the text, thirty 
pages of index and ten pages of chronological data. 

— '* Homilies of Science" is the title of a volume, by Dr. Paul 
Carus, from the Open Court Publishing Company, consisting of a 
collection of short editorial articles discussing religious, moral, 
and social questions from-the standpoint of what might briefiy be 
characterized as the religion of science. 

— Tbe office of The Publishers^ Weekly will publish at once a 
useful hand-book for the bookseller and librarian, entitled ** A 
Bookseller's Library, and How to Use It," by A. Growoll. The 
volume contains annotated lists of the principal American, English, 
German, and French book-trade catalogues, trade and literary 
journals, leading library and auction catalogues, catalogues of 
dealers in second-hand books with mention of their specialties, 
etc. These lists are accompanied by concise and practical hints as 
to how they may best be used, and the volume thus forms a de- 
sirable manual, particularly for the young bookseller. 



12 



SCIENCE 



[Vol. XIX. No. 



— The AUantic Monthlif for January is a very good number. 
The article in it that is meet likely to attract intelligent readers 16 
that on ''John Stuart Mill and the London and Westminster Re- 
view." Mill was the proprietor of that Review from 1836 to 1840, 
and had as his assistant in the editorship a young Scotchman 
named John Robertson ; and this article consists in the main of 
letters that Mill addressed to Robertson during those years. The 
letters are very interesting, not only as revealing certain aspects of 
Mill's character, but also as showing the care with which he strove 
to keep the Review up to a high standard, and also with what keen 
intelligence he criticised the articles that were offered for insertion 
in it. Another article that is sure to attract notice is that on 
'* Boston," by Ralph Waldo Emerson, in which the author traces 
the historical connection between the character of the early settlers 
and the moral and intellectual influence of Boston in American 
life. He justly s^js that Boston owes her influence to her re- 
ligious earnestness and her instinct of freedom, and predicts that, 
so long as she retains these qualities, her influence will continue. 
This article was written in 1861, but has never before been pub- 
lished. Mr. Henry James contributes some reminiscences of 
James Russell Lowell, and expresses the opinion that LowelPs in- 
fluence was mainly due to his style, lx>th in writing and in speech, 
— a remark that is to a certain extent true, though the faults of 
Mr. James's own style are such that he is hardly a competent 
critic. Besides these papers, there are some excellent book-re vie ws, 
the beginning at a novel by F. Marion Crawford, and various 



other articles which we have not space to particularize. The* 
AtknUic*s programme for 181^ is unusually varied and promising; 
and the magaaiae is sure to have interested readers throughout 
the year. 

— Garden and Foreei for Christmas week contained, as its 
leading illustration, one of a grove of hemlocks whitened with 
lately- fallen snow, and in an editorial article the stateliness and 
grace of this northern evergreen are celebrated. There are pic- 
tures, too, of a rare orchid in bloom, and cultural directions for 
growers of fruit and flowers. Mrs. Robbins gives a sketch of 
Deering's Woods, Portland, in her New England Park series; Mr. 
Jack adds some notes on his horticultural tour through Europe^ 
and M. Oemontzey tells how he has tamed the torrents of the 
French Alps by reclothing their basins with growing forests. 

— From the D. Van Nostrand Company we have deceived 
** How to Become an Engineer," by Qeorge W. Piympton (18**, 
50 cents). It is a brief treatise on the theoretical and practical 
training necessary in fitting for the duties of the civil engineer,, 
giving the opinions of eminent authoritias on the subject, and in- 
dicating the courses of study in engineering usually followed in 
the technical schools. From the same company has come *' The 
Sextant,'* by F. R. Brainard (18*, 50 cents), being a treatise on 
reflecting mathematical instruments, with practical hint?, sug- 
gestions, and '* wrinkles " on theur errors, adjustments, and use. 
To the sextant, the form of reflecting instrument most commonly 



REO-DlSWmSl AMD REO-IilARCKISl. 

By LB8TBR P. WARD. 

Annual addreaa of the Preeldent of the Biological 
Society of Washington deliTered Jan. S4, 1801. A 
hiatoxical and oritical review of modem soientlAo. 
thought relatire to heredity, and especially to the 
problentof the tranamlMion of acquired characters. 
The following are the scTcral heads InToWed in the 
dlacuBflion Statua of the Problem, Lamarokism, 
Darwinism, Acquired Cliaraetera, Theories of He- 
redity, Views of Mr. CMton, Teachings of Profesior 
Weismann, A Critique of Weismann, ;Neo-Darwin- 
ism, Neo-Lamarckism, the American **8chool,^* Ap- 
plication to the Human Race. In so far as riews 
are expressed they are in the main in Una with the 
general current of American thought, and opposed 
to the extreme doctrine of the non-transmissibility 
of acquired characters. 



Price, postpaid, ftS cents. 



N. D. C. HODGES, 874 Broadway, New York, 

UilDBOOK OF 1ETE0R0L06ICAL TABLES. 

Bt Asst. Prof. H. A. Hazen. 
127 pp. 8°. 

Professor Waldo says : * * I heartily recom- 
mend them to all workers in meteorolo^, 
and do not see how any of our American 
meteorologists can afford to be without a 
copy." 

Professor Symons of London says : * * They 
.are unquestionably valuable helps, which 
must be kept handy, and replaced when 
worn out." 

Price, postpaid, $1. 



N. D. C. HODGES, 874 Broadway, NeiTork. 
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A BUSINESS MAN'S HAND-BOOK. 

The report of the Postmaster Genersl, just Issued, 
states that nearly 12,000,000 In ohecks, drafts and 
money, reaohed the dead- letter offloe dartng the 
prewnt year through improper addressing— more 
than one-half from New York State. Prohably 
double this sum hss been loet throuKh delays and 
accidents resulting from carelessness in mailing 
and oorreaponjence. To reduce these errors to a 
minimum, the Goreroment issues THB UNITBD 
STATES OFFICIAL POSTAL GUIDE, in an annual 
number published in January, and monthly supple- 
ments, a book of WOpages, containing three Clasei- 
Hed lists of the 86,000 post>offlces in the Union, to* 

Kther with postal rules and mall regulations. 
erj merchant^ wholesale dealer, manufacturer 
and professional man haring correapondenoe, will 
Hod the Quide indispeni able. It is auo of gnat as- 
sistance in translating illegible writings to lawjers, 
printers and others. No establishment where ac- 
curacy and care are obserred as rules is complete 
without iti. The price of the GUIDE in paper is 
•S.oa in doth, $fLBO. Orders in New York Sute 
should be sent to HOME AND COUNTSY, 98 Maiden 
Lane, New Yotk; outside of New York State to Gna 
F. LA8HBB, 1218 Filbert Street, Philadelphia, Pa. 
Ageots wanted. 

SCIENCE CLUBBING RATES. 

lOj^ DISCOUNT. 

We will allow the above discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding $10, counting 
each at its full price. 

N. D. C. HODGES, 874 Broadway, N. Y, 

THE! 

AMERICAN GEOLOGIST FOR 1891 

AND 

BIEI'S MEW ATLAS OP THE lETROPOLI- 
TAH DISTRICT, 

will be given to Neur Subscribers to the 

Qeologist for $25.00 (which is the regular 
price of the Atlas alone) , if ordered through 
the Q1.0LOGIST. 

For other premiums see the Qbolooist for 
Nov., Dec, and Jan. Address 

THE GEOLOGICAL POBUSHING COIPAIT, 

nUnneapoUa, Minn. 

THE BOTANICAL GAZETTE. 

A monthly illustrated journal of botany in 

all its departments. 

as cents a number, $9.50 a year. 

Addre« PUBLISHERS BOTAIICAL GAZETTE, 

Crairrordavllle, Ind. 



A TEMPORARY BINDER 

for Scitfue is now ready, and will be mailed 
postpaid on receipt of 75 cents. 

This binder is strong, durable and 
elegant, has |^ilt side-title, and al- 
lows the opening of the pages per- 
fectly flat. Any number can be 
taken out or replaced without dis- 
turbing the others, and the papers 
are not mutilated for subsequent 

Eennanent binding. Filed in this 
inder, Science'iA always convenient 
for reference. 

Temporary binders of the same 
description but without side title, to 
fit any paper or periodical of o«tli- 
nary size, will be mailed postpaid on receipt of price as 
given below. In ordering, be sure to give the name of 
paper or periodical and style of binder. 




8 to It inches long, cloth, fo. 50; leather, I0.60. 

75 ;; 1.00. 
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M. D. C. HODGES, 874 Brotdiay, M. T. 

OF WHAT USE IS THAT PLANT? 

Tou can find the answer in 

SMITH'S "DICTIONARY OF 
ECONOMIC PLANTS." 

Sent postaid on receipt of $2.80. Publish- 
er's price, $3.50. 

SCIENCE BOOK AGENCY, 

8T4 Broadiva^y Nemr York. 



An Ulustrated Journal for Mothers 

PUBLISHED FORTNIGHTLY. 

$1.00 a year. 

Send for Savnpte Copy. 

Charles Eobinson, 907 Broadway, N. T. 

THB CATALOOUB OF 

HARVARD UNIVERSITY 

For 1801-82 is for sale by F. W. Christern, 254 Fifth 
ATe.. New Tork; Damrell ft Upbam, 283 Washinatoo 
St., Boston ; Charles W. Sever, Cambridge. 400pp. 
Price 76 cents; postpaid 86 cents. 

PHYSICAL. MEASIIREIIIENT. 

By Hi BOLD Whxtino, Ph.D., formerly instructor. 
Harvard UntTersity. New Edition, 8vo, 1,226 pages, 
$8.75. D. C. HBATB ft CO., Publishers, Boston. 
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used, mo«t of the little volume is devoted. The volume ie iminlr 
a compilation of matter on tbe subject, irell selected and judiciallv 
worked into shape; to which the author baa added man; ideas 
aod anggcetioDB of bia own and of officers who have been asao- 
clat«d with faim in the uaTal serrice. 

— Tbe Magarine of American BUtorj/ opens its twenty-seventh 
Tolame with the New Year. Tbe leading paper, by Hon. Artbnr 
Harrey, the president of tbe Canadian Institute, is the Brat part 
of "A Critical and Common-eeDse View of tbe EnterjHise of 
Christopher Columbus," illustrated. "Tbe Seor«t Bodetiea of 
Princeton Univetsitj,' bj Thomas Hotchkiss, Jun., illustrates the 
old and new Whig Balls at Princeton. " AShoriilived American 
State," is a contribution from the Louiaiana historian, Henry E. 
Cbambeiv. Tbe question, "Was America Discovered by the 
Chineee?" is discussed by Rev. Dr. Glover. Those who look Tor 
the editor's contribution will find it in an account of " Prince 
Henry the Navigator," the first to conceive tbe hold project of 
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opening a road through the unexplored ocean, who indeed was the 
originator of tbe impulse which eent Columbus subsequently to- 
our shores. "The Scot in America," by Hon. R. 8. Robertson, 
turns tbe light upon a most interesting race among the founders 
of America. "A Sketch of Joba Badollett, 1T58-1SS7," one of 
Indiana's strong characters in early times, is by President Bryan 
of Yincennea TTuiversity. " I^ettere on Oovernment Making, by 
Patrick Henry and John Adams, in 1T76;" some things about 
" Col lis P. Huutington," by Hubert Howe Bancroft; "Canada 
from a European Point of View in 1761 ; " and other short contri- 
butions complete the number. 

~ One of the early issues of D. C. Heath & Co. will be 
"White's Number Leeaoon," graded for second and third year 
pupils. It has been selected from the everyday blackboard work 
used in tbe Syracuse schools. It deals with numbers progressively 
from ten up into the thousands, using easy fractions and Arabic 
numerals throughout. 
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A most excellent and agree- 
able tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 

t Batsham, Cedarrille, N. J., 



' ' I have used it for severiU years, not only 
in my practice, bnt in my own individual 
case, and consider it onder all circumstances 
one of the best nerve tonics that we possess. 
For mental ezhauition or overwork it gives 
renewed strength and vigor to the entire 

Descriptive pamphlet free. 

Rimraril ChmlcilWotki, Ptoititritt, R. I. 

Beware of Substitutes and Imitationa. 
CADTION.— Be sare ttae word "Hora- 
rord'a" la oo the label, All otliera are 
■pnrlons. Never sold In bulk. 



roPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGV. 



t. D. O. HODOKS, 874 Bro.dwar. A 



PRIZE ESSAYS OF THE AMERICAN PUBLIC 
HEALTH ASSOCIATION. 
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>, m pp. Cloth, 
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B7 Georga V. 

Ko. 4. The PravcDtable Cauaaa of Dlaaaaa. iDJniy, 
BDd Death io Amcricaa llaDufaclarica and 
Workabepa, and the Beat klaaoa aod Appllaoca 
for PrevaotlDg aod AvoUini Tham. Br Geocn 
B. Itelaad, Sprloifleld, Maa*. Btd. SO pp. Paper, 

The four aaian (Hoi. p, t, S, «) In ODe rolome of 
nearly two baodred Unce octavo pagea, tborouahlT 
iDdeied. Cloth, BO aenta. 

N. D, C. HODGES, 874 Broadway, H. Y, 
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Speech Reading and Articnlation 
Teaching. 

By A. MELVILLE BELL. 

Price, 85 CettU. 

Practical Instmctions in the Art of Reading 

Speech froDi the Uouth ; and in the Art^ 

Teaching Articulation to the Deaf. 

[Tbia Work— irritt«D at the iiigg«>tlon o[ Ulu 

Sarah Fuller. Prlnolpsl of the Horaee Kaaa Bohool 

for the Deaf, Boitoa, Haaa.— la, ao far as kaomi, tbv 

drat TreaClee pubUabed oD -'Speeeh Reading."] 

J>viHj>HiiiilpaI(B/ZiutltHtl«n(/!ilr(AeJ>H/. 

" Admirable Id It* ooDOiaeneai, oleameaa and tree- 



" Fall of suet aad helpful obaerratlona." 
"A very fnCereattng and valaable work." 
"Tboniloa are olaariy glren and vUl be o( gnat 

" Krery artlonlatlon teacher ahoold atady It." 

"A model of cleameaa and almptlolty, wltbout 

having any of tba pnaallng aymbola tbat tronble the 



laadlng Cram the Upa are eapeolaDy Intercatlug. and 
of great luportanse for the atudent of phoaetlos." 
— Jrodent loHfwwe JVotei. 

*»* The above work may be obtained, by 
order, throDgh any bookseller, or post-free 
on receipt of price, from 

N. D. C. HODGES, 

8Ti Bntini, In Turk. 



HMERICM HERO-MYTHS. 

A SiDdr In tbe Native Hellilona of tbe 
Weatern Continent. 

By D. Q. Bhwtok, M.D. 8". (l.TB. 

THE ORADIE OF THE SEMITES. 

By D. O. Bbinton, H.D., and Moaau jAsraow. Jb., 
Ph.D. B°. M centa. 

N. D. C. HODGES, 874 Broadway, New York 
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THE INTERNATIONAL 

JOURNAL OF MIGROSGOPT AND 
NATURAL SGIENGE. 

THE JOURNAL OF THE 

Postal Microscopical Society. 

Edited by ALFRED ALLEN. 
$1.75 Per Year. 

To Science subscriber*, $1.00 for one year. 



A Joamal of Entomology, published monthly 
by the Cambridge ihitomological Club. 
$3.00 per year, $6.00 per volume of three 
years . Volume VI . began in January, 1891 . 
Back volumes for sale at $5.00 each. Vol- 
ume I. sold only in complete sets. 
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RODGHIIG IT WITH il ECLIPSE PiSTT. 



A. ROCHKSTKR FELliOW. 

C0. H. 8CVDDKB.) 

With thirty-two Illustrations and a Map. 

12<>. $1.50. 

**The story la a piquant, good-humored, entertain 
4Dg narratiye of a canoe voyage. A neater, prettier 
took is seldom seen."— Lt t««»ry World. 

** This is a sprightly narratlTe of personal Inci- 
dent. The book will be a pleasant reminder to 
many of roagh experiences on a frontier which is 
rapidly receding.''— Boffon Tratueript. 

'* The picture of our desolate North-western terri- 
tory twenty-flve years ago, in contrast with its 
ciyillzed aspect to-day, and the pleasant features of 
the writer's style, constitute the claims of his little 
book to present attention."— 2^ DicU. ^ 



JUST BEADT. 

THE LABRADOR GOAST. 

A Journal of two Summer Cruises to that 
region; with notes on its early discovery, 
on the Eskimo, on its physical geography, 
geology and natural history, together with 
a bibliography of charts, works and articles 
relating to the civil and natural history of 
the Labrador Peninsula. 

By ALPHEUS SPRING PACKARD, M.D., Ph.D. 
8®, 518 pp., $3.50. 



NOW BEAI>Y. 

THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, postpaid, 50 cents. 



NEW BOOKS. 

JUST PUBLISHED 

FOSSIL RESINS. 

This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 

By CURENCE LOWN and HENRY BOOTH. 

ly*. $1. 



THE AMERICftN RACE: 

By DANIEL G. BRINTON» M.D. 

" The book is one of unusual interest and value. "— 
Inter Ocean. 

** Dr. Daniel G. Brintoa writes as the acknowledged 
authority of the mihjwst."^ ^Philadelphia Press. 

"The work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the indigenous Americans."— iVafwre. 

"A masterly discussion, and an example of the 
successful education of the powers of observation." 
—Philadelphia Ledger. 

Price, postpaid, 4|9. 



BY THE SAME AUTHOR. 

RACES AND PEOPLES. 

«*The book is good, thoroughly good, and will long 
remain the best accessible elementary ethnography 
in our language.'^— 77ke Chritiian Union. 

"We strongly recommend Dr. Brinton's 'R«M!es 
and Peoples ' to both beginners and schoJ»rs. We 
are not aware of any other recent woi^ on the 
science of which it treats in the £ngllsh language.'* 
—AHcUic Quarterly. 

"His book is an excellent one, and we can heartily 
recommend it as an introductory manual of ethnol- 
ogy."-I%e Moniet. 

"A useful and really interesting work, which de- 
serves to be widely read and studied both in Europe 
and America."— BHj^Aton (Sng.) Herald. 

"This volume is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superficial, 
grasps very well the complete field of humanity."— 
The New York Timet. 

"Dr. Brinton invests bis scientific illustrations and 
measurements with an indescribable charm of nar. 
ration, so that 'Races and Peoples,' avowedly a rec- 
ord of discovered facts, is in reality a strong stim- 
ulant to the imagination."— Philadelphia fid>lid 
Ledger, 

"The work is Indispensable to the student who re. 
quires an intelligent guide to a course of ethno« 
graphic reading."— P^slade/pM'a Time*. 

Price, postpaid, $1.75. 



THE MODERN MALADY ; or, Suf- 
ferers from ' Nerfes.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12^, 184 pp., $1.50. 



Fact and Theory Papers 

I. THE SUPPRESSION OF CON- 
SUMPTION. By GODFJUIT W. HAMBiarOM, M.D. 

12*. 40c. 

** The inestimable Importance of the subject, the 
eminence of the author, and the novelty of ms work, 
all combine to render the little treatise worthy ox 
special conslderatioa. . . . We heartily commend 
Dr. Hambleton's booklet, and wish there were more 
such works.*'— Bditorial, Boaton Daily Advertiser. 

** The monograph is interesting in style, scholarly 
and well worthy of careful oonstderatfon. It is de- 
void of technical expressions, and oan be easily read 
and digested."— FAarmaceunool JS^. 

II. THE SOCIETY AND THE " FAD." 

Br ArruROH MOBOAK, Ksq. H^ SOoeats. 

^*Mr. Morgan founds a sensible and interesting 
address uyon a text furnished by a sentence from 
a young ladles' magaalne ; namely, * Browning and 
Ibeen are tbe only really dramatic authors of their 
century.' ^-^New York Bun. 

III. PROTOPLASM AND LIFE. By 

C. F.eoz. 12<>. 76 cents. 

**To be commended to thoee who are not spedal- 
istB."-C^Wt<ton Canton. 

** Physicians will enjoy their reading, and find in 
them much food for thought.''— St. Louis Medical 
and Surgical Journal. 

" Mr. cot reviews the history of his subject with 
knowledge and skilL"— Qpen Court. 

*' It Is of extreme intmreat.''— Jiedi«x< Age. 

" Worthy of a careful penuai."— /ndiano Medica 
Journal. 

** An interesting and popular account of the ten- 
dencies of modem biological thonght."— .ft^m/ar 
Science News. 

**A)1 interested in bidogloal queetionswiU find 
the book fascinating."— PHarmoceuflcaZ Era. 

'* The author displays a very comprehensive grasp 
of his subject."— Pu6life Opinion. 

^*Deeerves the atteiitkm of students of natural 
edence."— Or<«c. 

IV. THE CHEROKEES IN PRE-CO- 

LUMBIAN TIMB8. By CrxuB THOMia 12M1 

Dr. Thomas has already presmited to the public 
some reasons for believing the Oherokees were 
mound-buUdera, but additional evidenoe bearing 
on the subject has been obtained. A more careful 
stuay of the Delaware tradition reepecting the Tal- 
lervl satlsflee him that we have In the Bark Booord 
(Walam Olum) itself proof that they were Ohero- 
kees. He thinks the mounds enable us to trace back 
Iheir line of migration even beyond their residence 
In Ohio to the western bank of the Mississippi. The 
object Is therefore threefold: 1. An Ulnstiatlon of 
the reverse method ot dealing with prehistoric sub* 
jeots; 8. Incidental proof that some of the Indians 
were mound- builders; 8. A study of a single tribe in 
the light of the mound testimony. This work will be 
an Important contiibuflon to the literature of the 
Columbian discovery which will doubtless appear 
during the coming two years. 

** A valuable oontrllmtlon to the question, * Who 
were the mound-buUders T * "—NewYork Timen. 

^Profeasor Cyrus Thomas undertakes to trace 
baOk the evidences of a single Indian tribe Into the 
prehiatorlo or mound-building agew"—J^. F. Sun, 

** An Interesting paper.''— C%rt«f tan Union. 

V. THE TORNADO. By H. A. Hazen. 
w. $1. 

** The little book is extremdiy interesting."— Bos- 
ton Transcript. 

**A book which will find many readers. The 
chapter on* Tornado Insurance' is of interest to 
all property-holders In the tornado States."— Bo«tofi 
Herald. 

'* ' The Tornado' Is a popular treatise on an Impor- 
tant province of meteorology, in which sc ience. the 
author. Professor Hasen ot the United States Signal 
Service, may be regarded as an expert." ^PhitadeU 
phia Ledger. 

VI. TIME-RELATIONS OF MENTAL 

PHENOMBNA. By JoexTH Jastxow. 130. fioo. 

** All students of psychology will find the book full 
of Intereetlng facts. Professor Jastrow's good qual- 
ities as a thinker and^as a writer are too well and 
too widely known to require comment."— /Htfrfie 
Opinion. 

** A useful work for psychologists— as well as the 

general reader- by setting forth in brief and easily 
iteUlglble form the present state of knowledge in 
regard to the time required for the performance of 
mental acts."— TAe Critic. 

VII. HOUSEHOLD HYGIENE. By 
Mabt TATLOa BiBSXix. l«o. 76 cents.' 

" A sensible hrochnn.^*— Brooklyn Bogle. 

" Practical and sensible."— Pm6{u; Clinton. 

** The advice and excellent infomiatton which it 
contains are tersely and Intelligently expressed."— 
Boston Medical and Surgical Journal. 

*• Practical and simply written."— 5prt*no/l0/d Re. 
publican. 

'^The best monograph on home hygiene"— 5f 
Louis GlobC'Democrat. 

In Preparation. 

VIII. THE FIRST YEAR OF CHILD- 
HOOD. By J. Mark Baldwin. 
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Critioism. The New Bible. A Specimen of 
Biblical Critioism. Ten illustrations, showing 
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Seventh thousand. 

Much impressed by the range of knowledge it 
displays, and by the vigor and clearness with 
which the subject is presented."— Rev. W. Sanday, 
Ptofessor of Exegesis^ Exeter College, Oxford. 

^^ I find the work itself most interesting. I have 
rarely seen the faculty of lucid exposition more 
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INVESTMENTS. 

Real Estate in Washington City. The Capital of the Nation, and the future " Queen 

City of the World." 






A RARE OPPORTUNITY. 

EVEBT citizen of the United States should desire to own real 
estate in the Capital of this pre-eminently great Republic, 
knowing that it is destined to be the most beautiful city in the 
world and the intellectual, social and scientific centre of the coun- 
try. Its prosperity does not depend upon local advancement but 
upon the prosperity and growth of the whole country. As the 
Nation increases in population and wealth so does its Capital. Its 
present well-known scientific, literary, and social advantages are 
being strengthened and extended by the establishment of great 
National tTniveraities. 

li i$$ m, growing artf literary and etfucatiinuU 

centre. 

Where else can property be held to such manifest advantage 
as adjoining these superb institutions of learning, especially one 
like the new American University ? The day is not far distant 
when to own a piece of property in Washington .City will be far 
beyond the means of the average man. WHT? Because it is a 
railroad centre and a winter health resort ; a city of conventions, 
and an objective point of all tourists. WESLEY HEIGHTS, a 
part of Northwest Washington, adjoins the site of the great Amer- 
Icaa University, terminus of Massachusetts Ave., extended, and is 
4mly two miles from the White Hoose, near Wood ley Inn and the 
Dunblane Club. It is a part of the northwest section, and the 
cheapest ground offered to-day to the small investor. 

LOTS $425 TO $700. 

One million feet already sold to purchasers in all parts of the 
country. Qood lots still left. 

Tea Amebican Univebsitt project is sure of a splendid con- 
summation. $10,000,000 will be expended in erecting superb 
buildings. 

JNO. F. WAGGAMAN, Cor. 14th 

Bcfers by permission to Mr. Ubmrt F. Taylor, 47 Lafayetta Place, New Y 



Questions usually asked about Wesley Heights, adjoining 
the grounds of the great American University. 

Where is U Located? — In Northwest Washin^n, thirty 
minutes' drive from the White House, and only 500 yards west of 
Oak View, ex-President Cleveland's former country home, and 100 
yards west of Grasslands. ex-Secretary Whitney's former country 
seat. It is only one-half mile northwest of the U. S. Naval Ob- 
servatory, costing $2,000,000, and a short distance west of the Na- 
tional and Zoological Parks where Congress has already authorized 
$4,000,000 to be spent. At its last session Congress appropriated 
$10,000 for grading Massachusetts Avenue, extended, from Rock 
Creek to the American University. This avenue within the City is 
the most beautiful and fashionable thoroughfare of the Capital. 

How does the Land Lie ? — It is one of the highest poiots 
within the District of Columbia and is very picturesque and roman- 
tic. The ground slopes gently from its crest toward the City. No 
waste ground and no bad lots. 

What is the Size of Lots?— The average size is 25x150 
feet, and cost from $375 to $700 per lot : one-fifth cash, balance in 
2, 8 and 4 years. All taxes are paid to date of deed, which is fur- 
nished free of cbst. The tax on a single lot will on^ be a dollar 
or two. A copy of the Columbia Title Insurance Company* s Cer- 
tificate given free to every purchaser. We have sold to bankers, 
brokers, editors, lawyers, army officers, ministers, school teachers, 
government employes, and prominent business men. 

How About Improvements ? — Streets are being graded 
to their full width, ninety feet. Parking fifteen feet wide in front 
of all lots given to purchasers free of charge. Every purchaser, 
therefore, gets a garden spot 15x25 feet for nothing Buyers of 
comer lots get parking 15x150 feet. No restriction in deed as to 
building Use. The parking provision renders such unnecessary. 
Five beautiful, magnificent cottages are being erected on the 
Heights. The construction of a $25,000 residence is also well under 
way. Improvements are steadily progressing every clear day. 

and G Streets, N, W., Washington, D. C. 

ork, as to desirability of Wesley Heights as an liCT««,VEa«tsX wt -s^-ms^ ^Vt«SAssbss* 
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Remington 



has set the copy for writing 
machines for 15 years. 
It is to-day the 



Standard 



and expects in the future, 
as it has in the past, 
lo lead all others 
in adding improvements 
to what will always be 
the true model of a 



Typewriter. 

Wyckoff, Seamans fl* Benedict, 
3>7 Broadwajr, New York. 



QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say.) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 
874 BROASWAT, VXW TOBK. 
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NEW YORK, JANUARY 8, 1892. 



INFANTS' MOVEMENTS. 

In aD earlier article/ I had occasion to speak of certain 
pheDomena of the infant's muscular development — the phe- 
nomena which illustrate the principle of suggestion. A brief 
survey of certain general characters of these early move- 
ments may now be made. 

From the outset, movement is the infantas natural response 
to all influences. And, more than this, Bain and Preyer 
seem to have made out their case, that from the outset there 
are movements which are spontaneous, due to unsolicited 
discharge of the motor centres. At any rate, no observation 
made after birth can decide the question one way or the 
other. It remaius for the embryologists to continue their 
work, and this is where Preyer's results get their principal 
value. 

In regard to movements more properly reflex and respon- 
sive, I may record a few detached observations on my child. 
Carefully planned experiments with her, made in the ninth 
mouth, showed the native, walking reflex — alternative 
movement of the legs — very strongly marked. I held her 
by the body, having niade the legs quite free, in a position 
which allowed the bare feet to rest lightly upon a smooth 
table. The reflex seemed to come somewhat suddenly, for 
up to the middle of the eighth month I could not discover 
more than a single alternation ; and this I had determined 
not to take as evidence, since it could well arise by chance. 
But, in the ninth month, I observed as many as three and 
four well regulated alternations in succession. At first most 
of these movements were the reverse of the natural walking 
movements, being often est such as would carry the child 
backward. This, however, passed away. I have the follow- 
ing note on June 13, 1890 (the child being one day short of 
nin^ months old): '* Walking movements, 3 to 4 alterna- 
tions, backwards oftenest, but tending rapidly to forward 
movements; later, 2 experiments, each showing 3 to 4 alter- 
nations forwards very plainly;'' and on June 19: **Fine 
activity in walking — good alternations, but more backwards 
than forwards — clearly reflex, from stimulus to the soles." 
It is easy to see that this backward alternation might be due 
to some accident of stimulation or discharge when the reflex 
was first called out; a tendency which early efforts at creep- 
ing would soon correct. Yet in H/s case, it was so marked 
that for a period she preferred to creep backward. 

A few observations were made also upon bilateral reflexes. 
A gentle touch with finger or feather on the cheek, or beside 
the nose, or upon the ear, when H. was sleeping quietly upon 
her hack, called out always the hand on the same side. After 
two or three such irritations, her sleep became troubled and 
she turned upon the bed, or usedhoth hands to rub the place 
stimulated. Tickling of the sole of the foot also, besides 

1 Bdeoce, xtIL, 1891* p, 118. 



causing a reaction in the same foot, tended to bring about a 
movement of the hand on the same side. These observa- 
tions, not a large number, were made in the sixth, seventh, 
and eighth months. 

A reference has already been made to the late rise of real 
phenomena of imitation. In support of the assertion, that 
imitation is rather late in its rise, the following experiences 
may be reported. As a necessary caution, the rule was 
made that no single performance should be considered real 
imitation unless it could be brought out again under similar 
circumstances. It is probable that cases of imitation recorded 
as happening as early as the third month are merely coinci- 
dences. For example, I recorded an apparent imitation by 
n.« of closing the hand, on May 22 (beginning of the ninth 
month), button the following day I wrote, ** experiment not 
confirmed with repeated trials running through four succeed-, 
ing days.'' H.'s first clear imitation was (May 24) in knock- 
ing a bunch of keys against a vase, as she saw me do it, in 
order to produce the bell like sound. This she repeated again 
and again, and imitated it a second time a week later when, 
from lapse of time, she had forgotten how to use the keys 
herself. But on the same day (May 24), other eflForts to 
bring out imitation failed signally, i.e., more or less articu- 
late sounds, movements of the lips (Preyer's experiments), 
and opening and closing of the hands. Ten days later, how- 
ever, she imitated closing the hand on three different occa- 
sions. And yet a week afterward, she imitated movements 
of the lips and certain sounds, as pa, ma, etc.^ From this 
time forward the phenomenon seemed extended to a very 
wide range of activities, and began to assume the immense 
importance which it always comes to have in the life of the 
young child. It may be noted that H.'s first clear imitation 
plainly involved a complex voluntary muscular performance ; 
and as far as a single instance is of value, it shows that the 
will may get control of certain muscular combinations before 
they are called out to a great extent involuntarily. In this 
respect, also, my observations confirm Egger's.' 

In order to test the growth of voluntary control over the 
muscles of the hand and fingers, I determined to observe the 
phenomena of H.'s attempts at drawing and writing, for 
which she showed great fondness as soon as imitation Wiis well 
fixed. Selecting a few objects well differentiated in outline 
-:— animals which she had already learned to recognize and 
name after a fashion — I drew them one by one on paper 
and let her imitate the '* copy." The results I have in a se- 
ries of ^* drawings" of hers, extending from the 7th of last 
April (the last week of her nineteenth month) to the present 
(middle of the twenty-seventh month). The results show 
that, with this child, up to the beginning of the twenty- 
seventh monthvthere was no connection apparent between a 
mental picture in consciousness and the movements made by 



* Bcs^r noUoes ttUs late developinMit of to<m1 imitatloa, *' L'lnteUlgMice e( 
Langase tihes 1m Bnfants," p. 18. 

* Loo. olt, p. 18-90. Yet I cannot b<fld wlUi Eggor that Imitation always In- 
▼olTta **liitoUlieiioo.'' 



t6 



SCIENCE. 



[Vol. XrX. No. 466 



the hand and fingers in attempting to draw it. The ** draw- 
ing " was simply the vaguest and most general imitation of 
the teacher^s movements, not the tracing of a mental picture. 
And the attempt was no better when la *' copy ^^ was made by 
myself on the paper — a rough outline drawing of a man, etc. 
There was no semblance of conformity between the child's 
drawing and the copy. Farther, while she could identify 
the copy and name the animal, she could not identify her 
own effort, except so far as she remembered what object she 
set out to make. 

But in the next week (early in the twenty-seventh month) 
a change came. I drew a rough human figure, naming the 
parts in succession as they were made: she suddenly seemed 
to catch the idea of tracing each part, and she now for the 
first time began to make figures with vertical and horizontal 
proportion; i.e., she followed the order she saw me take: 
head (circle), body (ellipse) below, legs (two straight lines) 
further below, hands (two lines) at the sides of the body. 
It is all done in the crudest fashion, but that is due to the 
lack of muscular co-ordination. With the simplification of 
the figure by breaking it up into parts came also the idea of 
trficery imitation, and its imperfect execution. 

As yet, however, it is limited to two or three copies — ob- 
jects which she sees me make. That it is not now simply 
imitation of my movements is evident from the fact that she 
does not imitate my movements: she looks intently upon the 
figure which I make, not at my movements, and then strives 
to imitate the figure with movements of her own very differ- 
ent from mine. But she has not generalized the idea away 
from particular figures, for she can not trace at all an alto- 
gether new figure in right lines. Further, she traces these 
particular figures just as well without written copies before 
her : here^ therefore^ is the rise of the tracery imitation of 
her own mental picture — a fact of great theoretical interest. 

This illustrates again the point so strangely overlooked by 
writers on the rise of volition that the earliest voluntary acts 
are not voluntary movements. The thing pictured and 
willed here is not a movement, it is a figure — man, bird, 
dog. This figure suggests (stimulates) its motor associates. 
It is only later that the muscular movement becomes con- 
scious end. 

In the nature of the movements which the child has made 
in this series of drawings there is a marked change and de- 
velopment There is growth from angular straight lines to 
curves, from movements one way exclusively to reverse 
movements, and an increasing tendency to complex intricate 
figures, which last probably results from greatly increased 
ease, variety, and rapidity of movement. At first she made 
only sweeping '* arm movements," then began to flex the 
wrist somewhat, and now, with no teaching, she manipu- 
lates the pencil with her fingers considerably. This seems 
to give support to the opinion of professional writing-teach- 
ers that the ** arm-movement^^ is most natural and effective 
for purposes of penmanship. 

Further, all her curves are made by movements from left 
to right going upward and from right to left downward. 
This is the method of our usual writing as contrasted with 
'* backhand." She also prefers lateral to vertical move- 
ments on the papers Her most frequent and easy ** draw- 
ing" consists of a series of rapid right-and-left strokes almost 
parallel to one another. J. Mark Baldwin. 



A FEW CHARACrERISTICS OF THE AVIAN 

BRAIN.' 

When we compare the brain of a crow or a titmouse with 
the brain of a snake or a turtle, it is no longer a marvel that 
birds bear towards their reptilian cousins the relation of in- 
tellectual giants to intellectual dwarfs. The cranium of 
reptiles is small, while the bra^n -cavity of birds is large, and, 
what is more pertinent, the whole of that cavity is filled with 
a compact brain mass. Not only that, but the cerebrum, the 
seat of the intellectual faculties, constitutes the major portion 
of that mass. 

The cerebrum is composed of two lateral halves or hemis- 
pheres, which are so situated that they form a compact heart- 
shaped mass. The apex of this heart is directed towards the 
bill of the bird, while the notch is directed towards the tail. 
These hemispheres are unconvoluted, but the borders of some 
of the superficial lobes approach almost to the dignity of con- 
volutions. Furthermore, a microscopic study of the brain 
reveals the fact that occasionally there occurs a blind convo- 
lution; i.e., an internal projection of gray matter without a 
concomitant surface convolution. 

A microscopic study of the bird brain does not reveal a cere- 
bral cortex similar to that of the human cerebrum. Here the 
cerebral cortex is represented by a thin hull containing sev- 
eral loosely aggregfated cell-clusters. These cell clusters are 
constant and are homologous to corresponding clusters in the 
lizard braio. 

Next in size to the cerebrum comes the cerebellum. Not 
only is ilt transversely convoluted, not only is it a cover for 
the medulla, but it is also partly wedged into the notch 
between the two halves of the cerebrum. This high develop- 
ment of the cerebellum of birds, coupled with the correspond- 
ing high development of the cerebellum of fishes, is a strong 
argument in favor of the hypothesis that the cerebellum 
functions as a co-ordinating centre for muscular movements. 

Neurological ly considered, birds are pre-eminently seeing 
animals, and all parts that appertain to vision are highly 
developed. The optic nerve is the largest cranial nerve, and 
the optic lobes are completely differentiated bodies. Even 
the third, fourth, and sixth cranial nerves, although quite 
small, are relatively larger than the corresponding nerves of 
the mammalian brain. 

An extraordinary development of one set of organs is 
never accomplished but at the expense of some other set. In 
this case the organs of the sense of smell have been the mar- 
tyrs. Although in the lower avian types the olfactory lobes 
are paired and conspicuous, yet in the highest types of birds 
they have been reduced to a small unpaired body which is 
partly imbedded in the base of the cerebrum. 

These two facts lend support to the view that birds of prey 
find their food more by aid of the sense of sight than by aid 
of the sense of smell. The birds of prey are far from the" 
lower end of the scale, and in all cases examined the olfac- 
tory lobes have been relatively smaller than the correspond- 
ing lobes of chickens, geese, turkeys, etc. I have not yet 
examined a biizzard^s brain ; but, judging by the figures of A. 
Bumm,' they have small, inconspicuous olfactory lobes. 

From the above statements, we see that economy of space 
is evidenced in all parts of the avian brain. Indeed *'pro 
gressive compactness" has played so important a part in the 
evolution of birds that there is a vast difference between the 

1 This \B but a brief abstract of a portion of my paper apoo tbe " 3Jorpbol« 
ogy of the Arlan Brain,^' Joaraal of OomparatlTe Nearologr, toI. I., pp. 89-9*, 
107-:84, 865-S86. pi V.-VIIf., XIV.-XVI., XVIfl. 

* Das Qroehlrn der V5gel, Zeltsobrlfi f. Wlsa. Zoolosle, BJ. xiktIU., iSiS. 
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lowest avian brains, with their large projecting olfactory lobes The remains'of several feline animals have been described 
and uncovered optic lobes, and the highest avian brains, with from the Loup Fork, one of them {Felts maocima, Scott) 
their small, inconspicuous olfactory lobes and covered optic being the largest of all known Felidce; but none referred 
lobes. The difference between these two extremes is almost to the genus Mdchcerodus has been announced. It may, 
as great as that between the brain of a lizard and the brain however, yet appear that the F, mcLxima itself, which Pro- 
of the lowest type of birds. Tet there is no impassable gulf fessor Scott has but provisionally referred to the genus FeliSy 
between these two extremes. All the intervening stages are is a macheerodout. 

supplied by the brains of the various avian groups. In re- The Loup Fork canine includes the entire root and neck 

viewing this remarkable sequence, we are almost forced to and the basal portion of the crown. As nearly as it is possible 

believe that this tendency towards a progressive compactness to judge, it represents an animal about as large as the puma, 

of the brain existed long before the first bird was evolved, but it must be borne in mind that the size of an animal 

If this be true, then this tendency towards a progressive com- cannot be very positively and closely estimated from a part so 

pactness of the braio, combined with a tendency to develop highly specialized and so subject to variation in the ratio of 

all parts appertaining to vision and to atrophy all parts ap- its size to that of the body as is the canine in this genus. In 

pertaining to smell, will account for all the major differences any event, the tooth indicates an animal smaller than any 

between the avian and the reptilian brain. of the known American Pleistocene species, unless it be AT. 

Furthermore, within this class of animals, this '^progres- graciliSy Cope, and considerably larger than the European 

sive compactness'^ of the brain is a factor of taxonomic im- Miocene AT. palmidena, de Blainville. 

portance. So far at least as major groups are concerned, a As compared with the larger American species of MacJice- 

classification based upon it alone is, for the most part, in rodvs (Af. necator, etc.), M, gracilis is characterized by the 

harmony with those classiOcations that are based upon other more compressed form of the basal portion of the upper 

structural elements of birds. canine; and this compression is said to be a marked feature. 

Histologically considered, the bird brain is composed of In the Loup Fork species, on the contrary, that tooth has 

nerve fibres, nervd cells, and neuroglia. Excepting the for- greater relative thickness than in AT. necator^ the thickness 

nix and hippocampal commissures, all the principal com- of the tooth, at base of crown, being related to its breadth as 

missures of the mammalian brain, corpus callosum included, 1 to 1.65, while the corresponding ratio in M. necator (taken 

are found in the avian brain. Poverty of space causes the from Cope's illustrations) is 1 to 2.2. In M. neogcBUS the 

omission, in this abstract, of the various other tracts of the ratio, derived from the measurements given by Burmeister, is 

bird brain. 1 to 2.33. 

Although in the bird brain the nerve cells present a great The Loup Fork species may be known as Mdchcerodus 

diversity of forms, yet they may all be grouped in the fol- crassidens. 

lowing classes: ganglionic cells, Deiter's corpuscles, fusiform The canine of M, crassidens presents a gentle curvature 

or flask cells, pyramidal cells, and multipolar cells. The and has its posterior cutting edge compressed and denticu- 

ganglionic cells are large bi-polar cells, which are never found lated. Whether the anterior border was of similar character 

outside of the root ganglia. Each extremity of the cell is is uncertain. The form of a point-like downward prolonga- * 

prolonged into a nerve fibre. One fibre passes into the brain, tion of the surface of fracture on the anterior border of the 

the other into a nerve. In addition to the ordinary cell wall, crown may have been determined, when the tooth was broken, 

each of these ganglionic cells is surrounded by a special by the presence of a compressed border, but, if so, the con- 

nuclei-bearing sheath. Deiter's corpuscles are small cells, tour of the preserved part of the crown does not indicate it. 

which are supplied with so small an amount of protoplasm It is, at least, certain that a denticulate carina did not extend 

that ordinary preparation reveals nothing but their nuclei, so far from the apex on the anterior as on the posterior bor- 

These minute cells are universally distributed. In the cere- der. 
helium, however, they are densely aggregated in a single dimikbiomb. 

lamina ; while in the optic lobes they are densely aggregated Breadth of crown of caaine at ba<»e ^""iaT' 

in several concentric laminae. The remaining three types TbickneaB of same 69 

are encountered throughout the brain; but in any single SteCMoT^^wnllT.r.CSn.^rT.'?:::::::;::^ ]« 

nidulus some type always predominates, often to the exclu- Lergtti of root of cauioo (to origin of demicaiated keel) 2.44 

Sion of the other two. The flask cells resemble a flask in Length of canine, a. restored (approximate) 6.45 

shape, and when stained each cell presents a faintly stained Should new material prove that only the posterior margin 
nucleus, within which is a densely stained nucleolus. Such ^^ *^« canine is denticulated, the species would, in this re- 
cells are supposed to function es sensory cells. The pyra- spect, resemble the MacJuBrodus nestianus of the upper 
midal cells are sub-pyramidal in outline. These cells stain P^ocene of Italy. F. W. Cragin. 
densely, when each one presents a densely stained nucleus, Colorado springs, coj. 
within which is a densely stained nucleolus. Such cells are 

probably motor in function. The multipolar cells resemble NOTES AND NEWS, 

distorted, many-branched, pyramidal cells. Such cells proba- The Pennsylvania Slate Board of Health, at the instance of 

bly act as switch stations for nervous energy. the Governor of Pennsylvania, has issued an invitation to the 

UnlTerslty of Cincinnati, Dec. 81, 189!. ,C. H. TURNER, other State and the more important city boards of health, and to 

the American Public Health Association, to join in a conference 

A NEW SABRE-TOOTHED TIGER FROM THE LOUP ^^'^^** ^^^ ofilcers of the World's Columbian Exposition at the city 

vm^v TiTT^TTAT^v nw TTATSTQAQ °^ Chicago, with the view to making an exhibit of the objects, 

HUHIL ilLKilAKY UJ? Ji.AJN»Ab. methods, and results of the work of sanitary officials in this 

In a collection of Loup Fork Tertiary fossils obtained by country, 
the writer from northern Kansas, is a right upper canine of _ Mr. Charles S. Peirce has tendered his resignation as Afsist- 

Machcerodus, apparently different from that of any of the ant in the United States Coast and Geodetic Survey, to take effect 

known species of that genus. t>ec. 81. Mr. Peirce was first attached to the Survery about thirty 
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years ago. During the greater pait of the time he has had charge 
of its operations relating to the determination of the force of 
gravity. Some of the results of his investigations have been pub- 
lished as appendices to the Annual Reports and have embodied 
contributions of gieat importance tn t^cience. It is understood 
that Mr. Peirce will continue to furnish the Survey from time to 
time special discussions of topics related to the subject to which 
he has devoted so many years. 

— The routes, both northern and southe/n, now formally 
adopted by the principal transatlantic steamship companies are 
shown on this month's Pilot Chart issued by the United States 
Hydrographic OflBc?. The northern routt*3 remain in force until 
the middle of January, but steamers that take their departures 
from Sandy Hook Light-vessel, Boston Outer Light, Fastnet, or 
Bishof>'s Rock, on or after the 15th, follow the southern routes, 
which then remain in force till the middle of July next. As 
stated last month, on the chart, five steamship companies (the 
Cunard White Star, Inman, Ouion, and National) have adopted 
these routes to and from the Fastnet, and the following compa- 
nies have now come into the agreement (taking the great circle 
between Rishop's Rock and the Banks): North German Lloyd, 
Hamburg- American, Companie G6n^rale Tmnsatlantique, and 
Red Star. It will be remembered that the Pilot Chart recom- 
mended that the Channel steamers adopt the same routes (west of 
the 20th meridian) as the Queenstown steamers, but these com- 
panies have decided to follow the great circle direct to the Grand 
Banks. The objection to this course is that the region within 
which eastward and westward bound vessels are liable to en- 
counter one another is broader than in ca^e the point of junction 
is shifted farther east, say to the 20th meridian, while the dis- 
tance saved is comparatively slight (only six miles for rhe north- 
ern and nine miles for the southern routes). Possibly at some 
future time a compromise will be made by which, the junction 
will be fixed at some point that may be mutually agreed upon 
(say about the 15th meridian in latitude 51^ north). Until such 
an arrangement is made by the companies interested, the routes 
already adopted and actually in force will be shown on this Chart. 

— A correspondent of the London Spectator, writes os follows: 
I have studied the habits of the scorpion for many years, and have 
often noticed how very sensitive scorpions are to the most delicate 
sound, musical or otherwise. Uuder the thorax the scorpion has 
two comb-like appendages, which are the antennae (pectinatae). 

^ It is pretty well settled by physiologists and entomologists that in 
insects the antennae represent the organs of hearing. These deli- 
cate structures are easily affected by the vibrations of sound, and 
there can be no doubt whatever that they are also affected by 
sounds quite inaudible to the human ear. The slightest vibration 
of the atmosphere, from any cause whatever, at once puts in 
motion the delicate structures which compose the antennae, to 
which organs insects owe the power of protecting themselves 
against danger, as well as the means of recognising the approach 
of one another. Spiders have wonderful -eyesight, but I am quite 
sure that the scorpion's vision, notwithstanding his six eyes, is 
far from being acute. It is very difficult to catch a spider with a 
pair of forceps, but a scorpion can be easily captured, if no noise 
is made. Spiders see their prey before they are caught in the 
web; but the scorpion makes no movement whatever to seize flies 
or cockroaches until they indicate their whereabouts by move- 
ments. This being the case, it can readily be understood how 
easily the scorpion may be roused into motion by the vibrations of 
music, as described in the article alluded to. U a tuning-fork be 
sounded on the table on which I keep my caged scorpion, he at 
once becomes agitated, and striken out viciously with his Pting. 
On touching him with the vibrating tuning-fork, he stings it, and 
then coils himself up, as scorpions do when hedged in. In 
Jamaica, the negroes believe that scorpions know their name; so 
they never call out, *• See, a scorpion," when they meet with one 
on the ground or wall, for fear of his escaping. They thus 
indirectly recognize the scorpion's delicate appreciation of sound ; 
but if you wish to stop a scorpion in his flight, blow air 'on him 
from the mouth, and be at once coils himself up. I ha\ e repeatedly 
done this; but with a spider it has a contrary effect. Music 



charms a (nake into silence, as the experiments at the Zoo and 
elsewhere prove; but the agitated contortions and writhings of 
the scorpions when roused by the saund of the violin only prove 
that they are roused by the vibrations of sound caused by music, 
and this would happen if they were disturbed by the discordant 
sounds of a penny trumpet or any other unmusical instrument. 

— At the recent French Surgical CJongress MM. Henocque and 
Bazy reported the results of a series of examinations of the blood 
with the spectroscope made on persons who were compelled to 
undergo surgical operations. According to these investigations 
the demonstration of the quantity of haemoglobin in the blood 
affords the surgeon some valuable information in cases where it 
is necessary to decide whether the patient's health is suflRciently 
good to permit of the performance of an operation which may 
not be ur^^ently required. In ovariotomies and laparotomies un- 
deitaken for the removal of tumors it is of advantage to deter- 
mine the de/r^e of anaemia and i\»e coudiiipn of nutrition by this 
inelhod, so thnt the operator may be able to select the mo?t favor- 
able time for operation The authors also made, according to the 
Intern at io'Htl Journal of Surgery, some exceedingly interesting 
experiments with the view of studying the effects of chloroform 
anaethesia u^ion the quantity of oxy- haemoglobin in the blood and 
upon tissue metamorphosis. These investigations were carried 
on before, during, and after the performance of surgical opera- 
tions. It was demonstrated in eight cases of major operations 
that chloroform actually tends to augment thb quantity of haemo- 
globin in the blood, unless a condition of asphyxia is produced, 
and that this quantity may remain stationary despite severe loss^ 
of blood. One of the constant effects of chloroform anaesthesia, 
however, is to retard the reduction of oxy- haemoglobin; that is to 
say, it decreases tissue metamorphosis. These phenomena there- 
fore illustrate that chloroform does not exert a toxic influence on 
the blood, although it has a marked effect in retarding the vital 
chemical processes in the body. In cases of sudden death at the 
commencement of chloroform anaesthesia a complete arrest of 
tissue metamorphosis takes place, and to this, in the authors* 
opinions, should be attributed the extraordinary severity of this 
form of syncope. They also believe that these facts demonstrate 
the advantage of determining before operation whether an indi- 
vidual tendency to retarded tissue metamorphosis be present. In 
striking contrast to the results obtained by MM. Bazy and Hen- 
ocque. however. Dr. Mikulicz found that the prolonged adminis- 
tration of chloi'oform produced a decrease of haemoglobin even 
in operations unattended with loas of blood. This fact simply 
illustrates the wide discrepancy in the results obtained by different 
investigators of the same subject. 

— In a bulletin just published by the* Entomological Division of 
the CJornell University Experiment Station, Professors J. H. Corn- 
stock and M. V. Singerland report upon a series of experiments, 
continued for three years, the object of which was to discover a 
practical method of preventing the ravages of wireworms. Some 
of the results of these experiments are summarized as follows : 
Grains of corn were coated with a flour paste containing Paris 
green and planted. The only apparent result was to retard the 
sprouting of the seeds, the wireworms apparently thriving upon 
the poisoned paste. The rose bug is another insect which it is 
practically impossible to kill with Paris green. Coating the seed 
corn with tar or soaking in salt brine, copperas solution, kerosene 
oil, or turpentine interfered with germination much more than it 
did with the appetite of the wire worm. Soaking in strong solu- 
tion of strychnine failed to render the corn either distasteful or 
destructive to the worms. Starvation was found to be as inef- 
fectual as feeding on poison, as the soil was kept entirely bare of 
vegetation for an entire season without reducing the number of 
worms. Buckwheat, Chinese mustard and rape have been rec- 
ommended as crops upon which wireworms will not feed, but in 
these experiments the worms lived and thrived as well upon the 
roots of these plants as they did upon those of timothy and clover. 
Kerosene oil, crude petroleum and bisulphide of carbon were ap- 
plied to the soil as insecticides, the kerosene and petroleum being 
also used in the form of emulsions. They killed the wireworms 
when applied in sufficient quantity to destroy all vegetation alsb. 
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Their use was found impracticable on account of the cost. Many 
farmers believe that salt either kills wireworms or drives theui 
deeper into the soil beyond the roots of crops, and a series of care- 
fully planned experiments were made to test this theory. The 
results showed that in order to destroy wireworms salt must be 
used at the rate of about eight tons to the gcre, or over one per 
cent of the soil to a depth of four inches must be salt. Half a 
ton of salt to the acie was found sufficient to prevent one-half the 
wheat from germinating, and four tons per acre, applied in July, 
killed all the grass in a few days. In soil salted at the rate of 
1,000 pounds per acre the worms were found, after some months, 
as numerous and as near the surface as in unsaited soil. Kainit, 
a German potash salt now used extensively as a feltilizer, hai 
been supposed to be useful in exterminating wireworms, and the 
syndicate which is pushing the pale of Kainit in this country 
make great claims on this score ; but in the Cornell experiments 
four to nine tons of Kainit per acre produced but little if any 
effect upon the wireworms in the soil. Other potash salts gave no 
better results. lime, applied at the rate of 200 bushels per acre, 
had no effect upon the wireworms. Chloride of lime, used at the 
rate of nearly six tons per acre (costing at)out one hundred dol- 
lirs per ton), was found to be quite effective. Gas lime, applied 
fresh and at the rate of twenty to forty tons per acre, proved par- 
tially effective. Trapping by baits produced the only results that 
gave any encouragement, but these baits caught, not the wire- 
worms, but its parent, the click-beetle. The most satisfactory 
trap was a wad of fresh clover, dipped in Paris green water and 
placed under a board. These experiments were made in cages in 
such manner that the conditions could be absolutely controlled 
and the results accurately determined. Their negative results 
may be of great value to farmers by preventing the waste of time 
and money in trying useless methods of prevention. The only 
hope of a practicable remedy the investigators hold out to the 
farmers is that by fall plowing the worms may be disturbed at a 
critical period of their existence, when disturbance means dpath. 
They recommend plowing as soon as possible after wheat harvest, 
pulverizing immediately aYid thoroughly with the harrow, and 
seeding with wheat or rye in September, followed by not more 
than one or two crops of grass or clover, this to be plowed under 
in the summer as before. It will take several years of this method 
of short rotations to exterminate the worms, as they live for three 
years in the worm stage, and can only be injured by plowing at 
a certain period, but farmers who practise this method have little 
or no trouble from wireworms. 

— At the recent annual meeting of tb« American Folk-Lore So- 
ciety, in Wadhington, D. C, Rev J. Owen Dorsey read a paper, 
entitled, 'Nanibozhu in Siouan Mythology." At the previous 
annual nteeting of the Society (in New York), a paper was read 
by Professor A. F. Chamberlain of Clark University, on "Nani- 
bozhu among the Otchipwe, Mississagas, and other Algonkian 
Tribes." {Journal American Folk- Lore, for July-September, 1891, 
pp. 193-218). Mr. Dorsey 's paper was designed to show the 
points of agreement and difference (so far as Nanibozhu is con- 
cerned) in the mythologies of the two linguistic stocks of fami- 
liea, the Algonkian and the Siouan. In the preparation of Mr. 
Dorsey's paper, the author consulted the myths of the O-uahas, 
Ponkas^ Kansas or Elaws, Osages, lowas and Otos, all of which 
were collected by himself for the Bureau of Ethnology, and the 
Dakota m>th8 of the late missionary, S. R. Riggs, and those in 
the Bushotter collection, these last consisting of two hundred and 
fifty- seven texts written by an Indian in the Teton dialect of the 
Dakota language. In Algonkian mythology, Nanibozhu, Mana- 
bush, or the Great Hare (sometimes called the Manito of winter), 
is a single character, easily identifiable. But in Siouan mythology 
wc find several characters, each one of whom resembles the Algon- 
kian Nanibozhu in one or more respects. The principal characters 
thus known to the Omahas and Ponkas are the following : 1. The 
Rabbit, the great friend of the Indian race (answering to the 
Badger in Dakota mythology). 2. I shti*ni ke, the enemy of the 
Rabbit, the great Deceiver, a malevolent being. His Dakota 
counterpart, I-kto or I kto-mi in Teton, and Un-kto mi in Santee 
Dakota, is often a clown, a ** jolly good fellow " deceived by the 
Rahbit, malevolent on some occasions. The Omahas call I-shti- 



ni-ke the ** Black Man,*' and they and the Ponkas now apply his 
name to any species of ape or monkey. The Dakotas.give the 
name of Ikto or Unktomi to the spider. 3. Ha-ghi-ge, a very 
cunoing person, who wounds two water gods in order to avenge 
the death of his little brother, meets I-shti-ni-ke, when the latter 
is disguised as He-ga, the Buzzard, learns his secret power, and 
then kills him;' kills the water gods whom he had wounded; is 
chased by the other deities, but escapes by l)ecoming a large rock; 
restores his brother to life for a season; and has other adventures. 
The other characters who resemble Nanibozhu are as follows: In 
Dakota myths, the Badger figures instead of the Rabbit, and the 
Blood-Clots Boy takes the place of the Rabbit*s son, the orphan 
and Weard-a-plumein-his hair. In the myths of the Omahas it is 
the orphan who kills I-shti-ni-ke, but the Ponkas refer that act to 
the Rabbit*s son. Wears a plume in-his-hair was the conqueror 
of the '* Bad Men/* magicians, three of whom he killed; he sought 
the survivor, but did not recognize him in his disguise as a beau- 
tiful woman. The woman induced the hero to rest his head in 
her lap, and while he slept she changed him into a mangy dog, 
and took the hero's shape. In the coucse of time, the hero was 
restored to his own shape. He changed the bad man into a dog, 
and then killed him. The Omaha andPonka myths referred to in 
this paper are given in full in their respective originals (with free 
and interlinear translations) in * ^ Contributions to N. A. Ethnology," 
Vol. 6, which has just been published. The paper on Nanibozhu 
will probably appear in a future number of the Journal of Ameri- 
can Folk- Lore, 

— In a recent number of The Illustrated American is an illus- 
trated article on the Museum of Natural History at South Ken- 
sington, which was first thrown open to the public on Easter 
Monday, 1881. Some years ago the British Museum had become 
so overstocked in certain departments that it was deemed neces- 
sary to erect another structure, to contain all objects connected 
with natural history, and Parliament voted three hundred and 
ninety five thouf^and pounds (nearly two million dollars) for the 
purpose. Alfred Waterhouse was the architect chosen to carry > 
out the work. The architecture may be termed Decorated Nor- 
man, and in some respects it is unique. The whole edifice is 
cased with terra cotta, and the doorways and windows are orna- 
mented with columns designed from objects of natural history — 
two features that have provoked much criticism. It has been 
charged, says The Illustrated American, that the tint of the terra 
cotta is not suitable for making the various articles in the museum 
stand out in relief; that it was a mistake to bring in close proxim- 
ity the real objects of natural history and the conventional repre- 
sentation of them adopted by architects ; and that the crowding 
together on the same column or moulding representations on one 
scale, of microscopic and gigantic organisms, inhaliitants of sea 
and land, was unwarrantable in a building designed for educa- 
tional purpose^. Complaint has also been made that the great 
hnll is semi-ecclesiastical in style. The south front of the building 
is six hundred and seventy-five feet long. There are three 
stories, in addition to the basement. The central ball is one hun- 
dred and fifty feet long, ninety- five feet wide and sixty feet high- 
Along its two sides are twelve arched recesses. The floor is in. 
laid with mosaics of Italian marble. At the north end of the hall 
is a wide handsome staircase, which branches off, right and left, 
to the open corridors or side aisles on either hand upon the first 
floor. Where the Hairs branch a superb marble statue of Darwin 
has been placed. The lofty ceiling is admirably decorated, and 
is very effective. Along its central line there is a double row of 
panels, in groups of six, following the curve of the vault. On 
these are represen tat iocs, in relief, of many species of trees, 
shrubs and flowering plants. Elacb tree decorating the central 
part of the ceiling occupies six panels. The height of the build- 
ing makes this bold treatment absolutely necessary. But over 
the staircase and landing leading to the second floor the ceiling 
is less distant from the eye; therefore a tree is represented in each 
panel, and many fine details have been carefully worked out, 
details that were purposely omitted in the central part, as they 
would have been lost in the distance. One unpleasing effect of 
the loftiness of the arched roof is that it dwarfs the cases placed 
around the room. 



20 



SCIENCE. 



[Vol. XIX. No. 466 



SCIENCE: 



A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 

PUBUSHED BY 

N. D. C. HODGES. 

874 Broadway, Nkw York. 

Subscriptions.— United States and Canada $8.60 a year. 

Great Britain and Europe 4.60 a year. 

Commonlcations wUI be welcomed from any quarter. Abstracts of sclentiflc 
papers are solicited, and one hundred copies of the issue containing such irlll 
be mailed the author on request in adrance. Bejeoted manuscripts will be 
returned to the authors only when the requisite amount of postage accom- 
panies the manuscript. Whaterer Is intended for insertion must be authentl- 
oated by the name and address of the writer: not necessarily for publication, 
bnt as a iniaranty of good faith. We do not hold ourselyes responsible for 
any riew or opinions expresses) In the oommunioatlons of our correspondents. 

Attention Is called to the "Wants" oolumn. All are inrited to use it In 
soliciting information or seeking new positions. The name and address of 
applicants should be giren In full, so that answers will go direct to them. The 
*' Exchange " column is likewise open. 

For Advertising Rates apply to Hbjcbt F. Tatlok, 47 Lafayelte Place, New 
York. 

THE KLAMATH NATION.* 

II. — L1NQUI8TIC8. 

When, early in tbe present century, the American lan- 
guages, or rather a certain number of them, and particularly 
those of the Algonkian, Iroquoian, Mexican. Peruvian, and 
Araucanian families, became the subjects of scientiflc study, 
the first emotions which this study excited were those of 
surprise and pleasure. The elaborate forms, the many in- 
genious methods of word-composition, and the singular 
capacity for expression thence derived, filled the first in- 
quirers with admiration. This admiration, expressed with 
the enthusiasm of discoverers, naturally awakened scepticism 
and adverse criticism. The criticism, originating mainly in 
prejudice and the pride of race, and based on that partial 
knowledge which is sometimes more misleading than igno- 
rance, was for the most part unfounded and unjust. The 
critics objected that the American languages, being those of 
barbarous tribes, must necessarily be inferior to the idioms 
of highly civilized rac^, like the Aryan and Semitic nations; 
but they forgot that the early Aryans and Semites were 
themselves barbarians, and yet their languages, as we know 
from many facts, were as well constructed and as expressive 
in their era of barbarism as in that of their highest culture. 
The objectors also in formed us that the r^son why the words of 
the American languages were of such elaborate formation and 
often excessive length, was simply because the speakers, being 
barbarians, had not attained the analyzing power required to 
reduce the vocables to their component parts; but further in- 
vestigations have shown that many American languages, 
including the Dakota, the Maya, and the Othomi tongues, 
are in some respects even more analytic than the Aryan, and 
their words generally briefer. We were further told that the 
American idioms had not the substantive verb, which, we 
were assured, was the highest expression of Aryan and 
Semitic analysis and abstraction. But later researches have 
found this verb in the Athapascan, the Sahaptin, the Kla- 
math, and various other Indian tongues, as fully developed 
as in the Sanscrit or the Greek. Then we were assured that 

1 Tbe first article — on the '* Klamath Country and People " — sppeared In 
the last number of Science. The third and concludlog article — on ** Klamath 
Mythology and Qeneral Ethnology " — will appear In the next Issue. 



American languages had few or no expressions for abstract 
ideas. We now find that some of them abound in such ex- 
pressions, and have peculiar forms especially designed to 
indicate them. The objectors derided certain Indian lan- 
guages, like the Iroquoian and the Algonkian, in which the 
terms of kindred must always have a possessive pronoun at- 
tached to them. How poor, they argued, must be the speech 
of a people who cannot say simply ** father " and '* son," but 
must always employ the composite forms, **my father," 
''his son," and the like. We now know that languages of 
this type are not universal, and that in idioms spoken by 
tribes lower in culture than the Algonkians and the Iroquois, 
the possessive pronouns are independent words, and are never 
attached to the nouns. Finally, these critics, all of Aryan 
or Semitic origin, proudly assure us that the noble races to 
which they belong are the only peoples whose languages are 
really inflected. All other idioms belong to a lower type, 
the '* agglutinative." Their so called inflections are simply 
bits of significant words, affixed to the roots, and still retaining 
indications of their origin. Duj)onceau, the first and greatest 
of American philologists, has long ago shown, by the evi- 
dence of the Delaware grammar, the error of this assumption ; 
and we now have to see how completely this and most of the 
other objections of the worshippers of the Aryo- Semitic fetish 
are disproved by the results of Mr. Gatschel's careful and 
thorough studies. 

Pure inflection, properly speaking, — that is, inflection of 
non-agglutinative origin, — is a change made in the substan- 
tial or radical part of a word to indicate a difference of mean- 
ing, as when the Hebrew changes the ground form of lamar^ 
to learn (or ** he learned ";, to lemor, to express the impera- 
tive mood, or as when the Ojibway, to form the participle, 
changes nimt, he dances, to namtd, nlanciog. In the primitive 
Aryan languages the most important change of this descrip- 
tion is the reduplicative form, which in the Sanscrit, Greek^ 
and Gothic, and occasionally in the Latin and other tongues, 
is used to give a preterite sign iH cation. Tbis form of inflec- 
tion occurs, with varying purport, in many American and 
Oceanic languages. Most generally it indicates plurality, as in 
tbe Mexican and Sahaptin idioms; but frequently it expresses 
(as in the Japanese and the Dakota) iteration, distribu- 
tion, or other allied meanings. In the Klamath it assumes 
a wide development, pervading the whole language, and 
modifying almost all the parts of speech, from nouns and 
verbs even to many of the particles. Its principal functions, 
according to Mr. Gatschet, are iterative and distributive. 
But the various modifications of meaning produced by re- 
doubling the first syllable or the first two syllables of a word^ 
with many euphonic changes, give nice distinctions, which 
enrich the language to a remarkable extent. Thus from 
lama^ to be dizzy, we have lemlema, to reel or stagger; from 
palah or pelah, quickly, pelpila^ to work, to busy oneself 
at; from tueka, to pierce, tuektitikay to stare at, i.e., to 
pierce with the eyes; from wita, to blow (as the wind', 
witunta^ to shake or struggle; from mukash^ fine feathers or 
down of birds, mvkmukli, downy, soft. The verb lutatka^ 
to interpret, makes its frequentative mood by an abridgeil 
reduplication, luUatka^ to interpret frequently, and hence we 
have the noun lultatkuiah, a professional interpreter. Bo 
from shivkish^ one who fights, a derivative of the verb 
shiuka, to tight, we have, by a twofold reduplication, shish- 
dkiah, a warrior, and shiah^shokiah, a hero, one who haa 
fought in many battles; and, in like manner, from tamnuiah^ 
one who is travelling (a derivative from tdmenUj to travel),, 
we have tatamnuish, one who travels habitually, a stroller 
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or tramp; from latc?ui, to build, we have, in the frequenta- 
tive or usitative form, laltshish^ an architect; from ied8^, 
to wash, tetddshish, laundress. Almost endless examples 
might be given, showing the wealth of varied expressions 
which the language derives from this form of inflection. 

Of the more ordinary class of inflections, derivational and 
grammatical, produced, like most of those in the Aryan 
tongues, by the agglutinative process, the Klamath has a 
vast number. Mr. Gatschet gives a list of formative affixes, 
filling more than a hundred quarto pages, and rivalling in 
extent and variety the list comprised in the second volume 
of Brugmann^s ** Comparative Grammar, of the Indo Ger- 
manic Languages." The prefixes exceed fifty, and the suffixes 
two hundred. These affixes have sometimes internal euphonic 
inflections. The prefix Jiash^ or heah^ for example, which 
forms causative, reciprocal, and reflective verbs, varies its 
vowel in a certain correspondence or euphonic correlation 
(though not a1 ways agreement ) with the varying vowel of 
its radical. From pan^ to eat, we have hdahpa, to feed or 
cause to eat ; from udmpeli, to recover, heahudmpeli, to re- 
store to health ; from pUnita, to drink, huahpanua, to give to 
drink. ^ is a common suffix, which forms verbs from nouns, 
adjectives, and particles; ka is a ** factitive " suffix, forming 
causative and transitive verbs; ank is the suffix which forms 
the present participle, like the Latin ane and ena, and the 
English ing. An example will show the fine shades of 
meaning in the derivatives formed by these suffixes, Hewa 
or shewa, to suppose, believe, think, coalesces with the re- 
flexive prefix hush to form a new verb hvsJia, to remember. 
The factitive affix ka, added to huaha, produces huahka, to 
think about a thing, to study. The active participle of 
huahka is huahkank^ thinking, studying. Adding to this 
the verb-forming particle a, we obtain the derivative verb 
huahkanka^ to be reflecting or considering, to be in a certain 
mood or state of mind about anything. These word-forming 
particles yield an enormous addition to the Klamath vocab- 
ulary. 

The declensions of nouns and adjectives resemble those of 
the Aryan languages, but are more extensive and more logi- 
cally exact. There are fourteen cases, comprising, besides 
those of the Sanscrit, Greek, and Latin, scTcral locative cases, 
and a temporal case. The latter ends in emi or dm, and 
signifies *^ during'' or **at the time of;'' as from ako, spring, 
we have akoSmi, during springtime; from kiah, sunset, 
kiahSmi or (contracted) kiaasm, at sunset. The accusative (or 
objective) case of *^ inanimate " nouns — corresponding to the 
Latin neuter — has (as in Latin) the same form as the nomi- 
native; but that of animate nouns ends in aah, or some- 
times simply in ah or a. Thus laki, chief or head-man, has 
in the accusative lakiaah ; muni, great, has muydnaah. The 
adjective agrees with its noun in case and number, though 
with some variations in the forms; thus from muni laki, 
great chief, we have in the genitive (or possessive) case 
muydnam lakiam, of the great chief; in the accusative, 
muydnaah (or muniah) lakiaah ; in the instrumental case, 
muydntka Idkitka, by means of the great chief ; in the direc- 
tive case, muydn'ah (or muniah) laJciaahtala, toward the 
great chief, etc. The distributive form, which answers for 
the plural, has, in the nominative, miimeni laldki, each great 
chief; in the accusative, mumidn^ah (or mdmeniah) laldkiaah; 
in the possessive, mumidnam laldkiam, of each great chief ; 
and so on, through the various cases. 

Space fails for describing the conjugations of the verb, 

except to mention the two participles, so curiously resem- 

ling the Aryan forms, namely, the present (or indeflnite), 



ending usually in ank or an, and the preterite, ending in 
tkooT tk; as from koka, to bite, kokank or kokan, biting, and 
kokatko, bitten. The substantive verb gi or ki (pronounced 
ghee or kee) has for its present participle gian or giank^ 
being, and for its preterite gitko, been. As an auxiliary 
verb it is used, in its various inflections, with the past parti- 
ciple of other verbs to form the passive voice, as in kokdtko 
gi, to be bitten ; kokdtko giuapk, will be bitten ; kokdtko git, 
may be bitten ; kokdtko giuga, in order to be bitten. This- 
substantive verb has a Signification as abstract as the same 
verb in any Aryan or Semitic language, with often a 
wider compass of meaning, answering to both aer and eatar 
in Spanish. 

The pronouns, personal and possessive, are never com- 
bined with either the noun or the verb. What some gram- 
marians have styled the transitions, and others the composite 
or objective conjugations, are therefore unknown to the 
Klamath, which in this respect is as analytic as the English 
or German, ,and far more analytic than either Greek or 
Hebrew. ' • 

Mr. Gatschet, after describing the great variety of structure 
in the American languages, varying from the extremely 
synthetic to the markedly analytic, observes that the Kla- 
math ** occupies a middle position" between these extremes,. 
^* but that, nevertheless, it shows very plainly all the charac- 
teristics of agglutinative tongues." He should have added — 
as his own minute and careful descriptions clearly show — 
'*but not more plainly than these characteristics are dis- 
played by the Sanscrit or the Greek." Liberal and philo- 
sophical as he iSy he has not yet succeeded in entirely eman- 
cipating his mind from the influences of the Aryo-Semitic 
superstition, which is now in comparative philology what the 
geocentric superstition, before the time of Copernicus, was in 
astronomy. But he proceeds, in terms as accurate as they 
are elegant and forcible: ** These and other characteristics 
impart to the language of the Maklaks a well-defined type^ 
and approach it to the tongues of modem Europe,, in which 
analysis has not preponderated over synthesis. An attentive 
study of the numerous texts obtained from the Indians [of 
which, it should be added, Mr. Gatschet's work furnishes an 
ample and most interesting collection] paired with constant 
comparison of Klamath structure with the structure of many 
foreign and American languages, could alone furnish a solid 
basis for establishing the grammatical rules of this upland 
tongue. The rhythmic, stately, and energetic tenor of its^ 
periods, especially those of the larger mythologic pieces, will 
please every student who has ever lent his attentive ear to 
the well-poised periods of Roman historians, and will even 
evoke comparison with them, not as to their contents, but as 
to the plan of the well-constructed sentences which appear 
in these narratives." Horatio Hale. 

CUoton, Ontario, CaDsda. 



IOWA ACADEMY OF SCIENCE?. 

As announced, the sixth annual session of the Iowa Acad- 
emy of Sciences was held in DesMoines, on the 29th and 
30th of December. Interest and enthusiasm were manifested 
throughout the session. Heretofore the annual meetings 
have been held in September, an unfortunate time for most 
of the scientific workers of the State. The following pro- 
gramme was carried out. 

Professor C. C. Nutting, the president, delivered an ad- 
dress on *' Systematic Zoology in Colleges.'' He urged the 
importance of systematic zoology in colleges. He thought 



22 



SCIENCE 



[Vol. XIX. No. 466 



it uafortuoate that the German craze for morphology should 
occupy so much attention in colleges to the exclusion of very 
important systematic work. He would not, however, belittle 
the work of the morphologist, since the whole structure of 
the systematic zoologist rests largely on the results of his 
labors. One reason why systematic work has failed to com- 
mand the attention that it deserves on the part of the college 
student is a wide misapprehension as to its real nature and 
scope. A majority of students are wont to regard systematic 
zoology as particularly to be shunned on account of what 
they consider its most essential character — an endless suc- 
cession of fearful names, a veritable nightmare of polysylla- 
bic horrors, the dead languages resurrected for the special 
discomfort of the unfortunate student. Systematic zoology 
is much more than a collection of names. Classifications 
are but the skeletons which his studies and investigations 
should clothe with living facts, so that finally the dry bones 
will be almost forgotten as he contemplates the beauty and 
symmetry of the well rounded vital structure. 

Professor F. M. Witter read two papers on ** Arrow Points 
from the Loess ^^ and ''The Gas Wells near Letts, Iowa." 
The hills on which the city of Muscatine stands are covered 
with a very fine deposit of loess, which in some places must 
he nearly fifty feet thick. This loess abounds in land shells, 
the bones of at least two American reindeer, a considerable 
part of the antler of the elk or common deer. The ancient 
loess lake is nearly 160 feet above the present high-water of 
the Mississippi. In this loess deposit has been found an 
arrow point and a spear point. In it also occur fragments 
of the tooth of an elephant. Professor Calvin, in discussing 
this paper, remarked that arrow points had been found in 
the loess at Council BlufPs some years ago. He also referred 
to a skull found in Iowa that resembled the famous Neander- 
thal skull. That man was undoubtedly contemporaneous 
with the elephant shortly after the great ice age. 

In speaking of the gas wells of Letts, Iowa, which have 
been flowing since December, 1890, Professor Witter thought 
it due to the decomposition of organic matter in the lower 
part of the drift material. Professors Call and Calvin both 
remarked that the flow of gas would not be permanent; it 
was wholly unlike the gas of Ohio and Indiana. Cliemical 
examination has shown that this gas is closely related to 
marsh gas. 

Professor Ha worth read papers on ** Mel anite from Mis- 
souri," and ** Prismatic Sandstone from Madison County, 
Missouri " (read with consent of the state geologist). He also 
presented a paper on **Limonite Pseudo-morphous after 
Calcite." 

Professor J. E. Todd read a paper on **Striation of Rocks 
by River Ice." Specimens were exhibited showing striae. 
These were observed at St. Louis, Cape Giradeau, Mo., and 
Sioux Falls, So. Dakota, also at several points along the Mis- 
souri. He also presented, by title, a paper on ** Further 
Notes on the Great Central Plains of the Mississippi." 

Professor Calvin gave an account, showing specimens, of 
the distinctions between Acei^ularia davidsonii Siud A, pro- 
funda. The species are quite distinct, not only does this 
difference appear in the external characters, but when they 
are polished. Both species occur in Iowa, sometimes in the 
same geological formation. 

Professor Call spoke of **Ttie Present Status of Artesian 
Well Investigation in Iowa." This work has been done in 
connection with the Iowa State Weather and Crop Service. 
The artesian wells are very numerous and extensive. Many 
af the so-called artesian wells are not artesian wells in the 



sense that Professqr Call uses the term. As an instance, he 
cited the wells at Dun lap and Council Bluffs, which are not 
artesian, since water does not flow under hydrostatic pressure. 
Professor Todd took issue with him on this point. The wells 
at those places are on high elevated portions of the country. 
If they had been bored on lower ground, a short distance 
away, they would produce flowing water. 

Mr. Charles R. Keyes presented three geological papers as 
follows: ** Geological Structure and Relations of the Coal 
Bearing Strata of Central Iowa," ** Brick and Other Clays of 
DesMoines," and ** Aluminium in Iowa." The clay used at 
Hampton, Iowa, where a large stock company has recently 
been organized, is said to be the richest in the country, 
yielding eight ounces per bushel, or three ounces more than 
is produced in any known deposit of the neighboring States. 
Aluminium is soon to take the place of iron to a large extent 
m the arts, and the value of the early development of the 
industry cannot be overestimated. In speaking of the brick 
and other clays of DesMoines. he said that perhaps no prov- 
ince in the Union is better supplied with raw material of 
unexcelled quality for the manufacture of those objects com- 
monly made from clay than our own State. 

The only chemical papers were those presented by Pro- 
fessor G. E. Patrick. One was on *' Sugar Beet« in Iowa." 
Something over 500 samples from more than half the 
counties of the State have been analyzed. The results are 
highly gratifying. Though the sugar content on an average 
is less than in Nebraska, the yield is considerably more. 
More sugar can be grown on an acre in Iowa than in Ne- 
braska. It was also shown that beets«on the station farm, 
although under the best of culture,. contained less sugar than 
those of Muscatine, which is owing to soil conditions. Cer- • 
tain portions of this State are apparently well adapted to the 
growing of beets for sugar production, and he mentioned 
the fact that of the 500 samples of beets recently analyzed at 
the Experiment Station, sent in from all parts of the State, 
the best have come — and in large numbers — from the 
regions about Davenport and Muscatine. He added, how- 
ever, that ^Hhere may be other parts of the State just as 
well adapted to the beet-sugar industry as the localities here 
na^ed." Professor Patrick's other paper was on the sub- 
ject, '* Can Fat be Fed into Milk, i.e., Can the Composition 
of Milk be Modified by Variations in the Kind of Food ?" 
As opposed to the writings of several other scientists who 
deny food influence upon the composition of milk, he cited a 
number of European and American experiments, — one of 
which was recently performed at the experiment station at 
Ames, — which seem to prove conclusively that the kind of 
food fed to cows does have a material influence upon the 
percentage of butter-fat in the milk. 

Professor S. E. Meek presented a paper ** On the Fish 
Fauna of Arkansas and Iowa Compared." The river basins 
of eastern Iowa contain many moi*e species than the river 
basins of the western part of the State. About 120 species 
occur in the State. Arkansas, which has not been thor- 
oughly explored, contains 150; the darters being more numer- 
ous in Arkansas than in Iowa. 

Professor R E. Call exhibited a specimen of '* An Abnor- 
mal Hyoid Bone in the Human Subject." 

Professor H. L. Bruner, in a paper on .**An Aboriginal Rock 
Mortar," referred to relics found on the east slope of the 
Franklin Mountains, about eleven miles north of El Paso, 
Texas, and near the mouth of the ** Hous Caflon." 

Professor Tilton found near Indtanola, Iowa, a three-legged 
snow-bird, which was exhibited. In domestic animals this 
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is not an uncommon occurence, though it is ratber fare in 
wild animals 

Four entomological papers were read. Professor Herbert 
Osborn presented two, on **The Orthopterous Fauoa of 
Iowa" and ** Notes on Certain Iowa Diptera." Sixty-seven 
species were enumerated. The notes were based on speci- 
mens found almost entirely in the central part of the State. 

. The Orthoptera are among the most important of the injuri- 
ous insects of this State, almost all the species being de- 
structive, and scarcely one that can be considered as of any 
benefit. A Texas species, Arphia conspersa, was reported 

• from Ames; Periplaneia orientalia^ apparently confined to 
larger cities; and Platamades pennaylvanica^ very common 
in doors and out. Professor Osborn and H. A. Gossard pre- 
sented some '' Notes on the Life History of Agallia sanguino- 
lenta.^' This leaf-hopper, though a clover pest, also feeds 
on beets, rutabagas, cabbages, and blue grass. It is active 
even in midwinter, on sunshiny days. The first brood of 
larvae appear between early May and July 1. The earliest 
individuals of the brood are nearly matured by the first of 
July. Larvae can be found, in all stages, from this tinae 
until the advent of winter. Most of the individuals are be- 
lieved to be included in two broods. 

Professor C. P. Gillette, in a paper on **How the Female 
of Cacoecia semiferana Protects Her Egg-Clustei^," stated 
that one of the most novel methods is that employed by the 
box-elder leaf- roller. The egg patches are covered over with 
a gluey material, and this is nearly always completely cov- 
ered with a dense mass of scales placed like shingles on a 
roof. These scales closely resemble those found on the under 
side of the abdomen. 

Professor T. H. McBride gave a talk on ** Slime Moulds of 
Iowa." These organisms are especially interesting not only 
because of the beauty of the structures themselves but also 
on account of their relatibnships to other living things. Are 
slime moulds plants or animals ? The slime moulds of Iowa 
need investigation. Our flora (regarding them as plants) is 

. comparatively rich in this direction. The proper reference 
of fruit to Plasmodium is as yet little known in many species. 
Slime moulds exhibit periodicity in their appearance, — some- 
times fail in a given locality for years, and then abundantly 
reappear. 

Botanical papers were presented by Professor L. H. 
Pamm;l. One was oa ** Bacteria of Milk." A large num- 
ber of cultures were exhibited. In the ** Report of Commit- 
tee on State Flora" several interesting species new to the 
State were mentioned. Muscatine seems to be especially 
favored with some southern plants, like Rhexia Virginica^ 
Carya olivoBformis, and C sulcata. Weeds like Solatium 
roatratum^ S. carolinense, Cuicus arvenaiSy etc., are spread- 
ing. A third paper was presented on the subject of *''' Phaeno- 
logical Notes." One of the interesting questions in connec- 
tion with our flora is the relation that climate has to our 
wild plants, the time of leafing, flowering, and fall of leaves, 
as well as the effects 6f frost on plants. In 1886, the soft 
maple {Acer aaccharinum) was in flower on Mar. 22; in 
1891, Apr. 11. Ulmus Americana^ in 1886, in flower, Apr. 
12; in 1891, Apr. 18. The succession of flowers in herbaceous 
plants in 1886 and 1891 was: Hepatica acutiloba^ Apr. 9 
(1886), Apr. 12 (1891); Capsella Bursa-paatoris, Apr. 15 
(1886), Apr. 24 (1891) ; Mertenaia Virginica, Apr. 20 (1886), 
Apr. 28 (1891). Frost and its effects on some plants were 
noted: Portulaca oleracea^ early in September, tips frost- 
bitten ; Oct. 7, more or less destroyed ; Oct. 9, plants black in 
an open field; Panicum aanguinale^ injured seriously on 



Oct. 8; Borrago offlcinalia, Oct. 22, a few leaves affected; 
Oct. 23, many leaves killed; Scabioaa atropurpurea, Oct. 7, 
no injury; Oct. 23, no injury; Nov. 11, no injury; Nov. 21, 
some injury to leaves. In a paper on ^' Experiments in the 
Prevention of Corn Smut," made at the Iowa Experiment 
Station, it was shown that by treating seed corn with am- 
moniacal carbonate of copper and copper sulphate no bene- 
ficial results were obtained. In plot No. i., treated, there 
were 6 smutted plants against 8 in check; in plot n., 6 smutted 
plants against 7 in check; in plot m., 42 smutted plants 
against 38 in check; in plot vn , 38 smutted plants against 32 
in check. These experiments should not be considered as 
showing conclusively that smut does not enter the delicate 
tissues of corn by way of the seed. Incidentally he referred 
to some experiments now carried on at the college farm, in 
which ammoniacal carbonate of copper, Bordeaux mixture, 
and other substances were mixed with soil, in which, after- 
ward, corn was planted. Ammoniacal carbonate of copper 
in the soil retards the germination of corn. 

The following papers also appeared on the programme: 
Miss Minnie Howe, '^Some Experiments for the Purpose of 
Determining the Active Principles of Bread Making:" Dr. 
N. B. Niles, ** The Action of Disinfectants on Nutrient 
Media;" Professor J. S. Tilton, *' Erosion by Middle River 
for November, 1891." 

A committee of five was appointed to ask the legislature 
to print the Proceedings in connection with the Annual Re- 
port of the Iowa Weather and Crop Service. Mr. J. R. 
Sage, Professors Nutting, Haworth, Davis, and Pammel con- 
stitute the committee. The officers of the Academy for 1892 
are: C. C. Nutting, president, Iowa City; L. H. Pammel, 
first vice-president, Ames; E. Haworth, second vice-president, 
Oskaloosa; Herbert Osborn, secretary and treasurer, Ames; 
executive council, tlie officers and J. E. Todd, Tabor: F. M. 
Nitter, Muscatine; and R. E. Call, DesMoines. 



LETTERS TO THE EDITOR. 



0*0 Correspondents are requested to be as brief as possible. The toriter^s name 
is in all cases required as proof of good faith. 

(>n request in advance^ one hundred copies of the number containing his 
eommunigation will te furnished free to any correspondent. 

The editor will be glad to publish any queries consonant with the characte 
of the journal. 

Trauma^.ic Hypnotism. 

Hypnosis is a psychical state in which an individual is more 
than usually su9ceptib1e to suggestions. As is well known, the 
degrees of suggestibility are many. Making the distinction be- 
tween physiological and pathological hypnotism, the traumatic 
hypnotism would, of course, fall under the latter head. We have 
been led to employ the term 'traumatic,'* from an investigation 
of the following case. The case is all the more interesting, since 
the patient is a physician. 

Patient says: '* I was in a village cart coming up the street; 
the horse was spirited ; a man tried to stop him from running 
away. The last thing I remember is calling to him to get oat of 
the way. The following (of which I was unconscious) has been 
told me by others: the cart struck another wagon and threw me 
into the air, and I came down in a heap, as if one were going to 
dive into the water, striking on my back and side, having the 
lines wound around my hands. I was pulled forward and up by 
the h trse starting, and dragged about twenty feet, when the lines 
slipped oif of my hands. I did not say anything at this moment; 
they picked me up for dead and carried me into a drug store. I 
then began to talk with them, looking deathly pale. They asked 
me if I was hurt, I answered, ' No, not at all, I am all right.' I 
would moan every now and then during the conversation. Quite 
a number of my friends came in, and I called one by name. Then 
I took off my bonnet and walked back where [ could wash my 
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face and hands: I moaned all the time I was doing this; they all 
thought I knew what I was doing. I walked out towards the 
hack, hut told them I preferred to wait till the crowd got out of 
the way. On the way home my daughter got into the hack, and 
I told her not to worry, that I was all riR;ht. I walked from the 
hack into the house. The doctor asked me to sit down, hot 1 
said I did not dare to, for I should lose control of. myself. I 
asked to have a pin taken out of my dress. They gave me some 
whiskey. Then I suggested if it would not be a good idea to 
take a hot bath. My daughter asked me where the arnica was, 
and I told her in the office on second shelf, which was correct. 
Then they gave me the hot bath, and while the servant was pour- 
ing some water on my head I came to myself for the first time 
since calling to the man to get out of the way, but only for a few 
seconds, hearing only voices and feeling something strike my 
head, giving pain. I was then taken out of the bath and put into 
bed ; I told them how to unfold the bed ; then the doctor put a 
saturated cloth on the wounded part of ray head; I told them to 
get towels and put them on the pillow to prevent soiling it. Then 
I began to be very delirious [patient now passes from hypnotic 
into a delirious (tate], and talked incessantly about a railroad ac- 
cident; my husband is constantly on the road and I have worried 
sometimes about it. I repeated the same things over, saying the 
railroad switch was wrong, etc. This delirium lasted about an 
hour. The surgeon arrived, and on putting his finger between 
the scalp and skull I felt a flash of lightning and saw it. I said 
' I cannot stand this pain,* and then I became conscious for the 
first time of the injury on the back of my head. I was in agony, 
I could feel distinctly a grating when his finger was put under the 
scalp, and on pressure in one spot there was a bubbling sensation, 
that seemed to shoot right over the brain. During this time I 
was conscious, but did not see anything. It is three weeks since 
the accident occurred, and I have had headache continually, beiog 
a re-echo of the old pain. When I try to read, the right eye sees 
double; my head feels double ; the wounded side feels thick; I 
have had very unpleasant dreams since." 

According to the description of the surgeon, the wound was on 
the right parietal protuberance over the third descending convolu- 
tion; it was a contusion. 

Inquiries of those who saw the accident and subsequent events 
confirm the statement of the patient. When picked up her eyes 
were closed; then water was poured on her head, and she opened 
her eyes; she could not quite remember her husband's name; then 
she said Bhe felt better and went and washed her face, etc., as 
already described. 

It is interesting to liote the states of consciousnef s : first, un- 
consciousness at time of accident; then, water beiog poured on 
her head, patient passes into the hypnotic state; this lasts nearly 
an hour, during which she so conducts herself that her friends do 
not suspect but that she is herself. During this hypnotic state 
suggestibility may be said to have been normal, since she re- 
sponded to every one naturally. Her normal self seemed to con- 
trol her hypnotic self fully; this latter self was the only one 
during the hour which was conscious. 

Arthub MacDonald. 
Georgetown Medical 8.*hool, WashJngtoo, D.C. 



Cold Waves. 

In the December number of the American Meteorological Jour- 
nal Dr. A. Woeikof has presented a paper on cold waves, in which 
he attacks with some force views which have been expressed by 
Professor Russel. The belief that a cold ware is due to the pas- 
sage of a mass of cold air, which has a vert cal diminution in 
temperature of 1** in 180 feet, at twenty or more miles per hour, 
over the earth^s surface heated somotimes 30^ or 40^ above the air 
in contact with it, for a distance of 2,000 mile.^, without accretion 
or reinforcement, is certainly unique. It is certain that Dr. 
Woeikof will not recognize this as his view. He will say that the 
cold will be added to by radiation from the sod or soil, all the 
more intense because of the clear, dry air of the cold wave. 
When we think, however, that, as the cold wave advances at great 
volocity, the earth's surface is frequently 40** warmer than the 



air immediately in contact with it, it is difficult to see how the 
earth's surface can do aught except warm up the air. It ^eeras 
an inevitable conclusion that a mass of cold air, passing in any 
direction over the earth, which is itself heated many degrees 
above the air, must inevitably lose its characteristics in a very 
short time. 

If Dr. Woeikof could study only a very few of our cold waves 
he would very quickly change his belief. He is at a great disad- 
vantage in that he resides in a country where they have no cold 
waves, properly speaking. It is well known that in Europe the 
high areas remain nearly stationary for weeks at a time, and as a 
result a very abnormal condition of temperature supervenes. The 
sun shining upon stagnant air heats it up, and this effect becomes 
cumulative, a little more heat being added each day; becides this, 
the earth's surface, in this stagnant air, cools down by radiation, 
as a consequence it frequently happens that the earth's surface is 
cooler than the air at 10,000 feet; and this has given rise to the 
most extraordinsry theory and one that directly contradicts all 
known orthodox hypotheses, namely, that in our high areas the 
air is abnormally heated, while in our storms it is abnormally 
cooled. It is evident that no discussion of cold waves can be in- 
telligently carried on under such conditions. Dr. Woeikof also 
suggests that observations at Pike's Peak might be of assistance 
in studying these phenomena, but this cannot be done at that 
point for this reason. Pike's Peak is situated on the edge of a 
plateau about 4,000 feet above sea-level and abnormally heated; 
also, on the east, there is a marked falling off of the plateau. In 
consequence, the summit sometimes has the temperature of the 
plateau and sometimes that of the eastern plain. No cold waves 
pass over the summit, for the reason that the mountains form a 
barrier. Most of the cold waves pass down from Manitoba or 
Assiniboia far to the east or north-east of the mountain. 

It would appear that one or two considerations which have an 
important b^iring on this question have been overlooked. For 
example, it is not proper to think of a cold wave as a mass of cold 
air having a uniform velocity throughout its height. It is well 
known that, owing to friction with the earth's surface and other 
obstructions, the velocity of the air at the earth is much less than 
at 6,000 feet. It is probable that on Mt. Washington, during the 
passage of a cold wave, the velocity of the wind is double that at 
the base. We may consider that the velocity increases uniformly 
up to this height, or at 8,000 feet it would be about midway between 
that at the earth and that at the summit. The consequence of 
this is readily seen. A point in a layer of air at the earth, mov- 
ing 20 miles an hour, in 10 hours would be 200 miles from its 
starting- pt ace, but at 6,000 feet a point in the layer would be 400 
miles from its first position. If we suppose the temperature dim- 
inution in height is 1^ in 180 feet at the beginning, and the hori- 
zontal temperature difference at the same time is 40^ in 200 miles, 
then, at the end of 10 hours, the vertical diminution in height 
would become about 1^ in 90 feet. The temperature distribution 
in the latter case would cause a serious disturbance in the equi- 
librium, according to orthodox views, and there would be an up- 
setting of the layers, and, in consequence, the cold of the upper 
layers would ultimately reach the earth. Of course in nature 
there are no such violent changes, except rarely in summer time, 
but such an interchange must take place by degrees. 

The observations at Mt. Washington abundantly bear out this 
view. These have been recently published by the Weather Bu- 
reau in curves for January, February, and March (** Monthly 
Weather Review,*' July to Oct., 1891). On examining the curves 
we find that in front of a cold wave the diminution of tempera- 
ture with height is much increased, frequently to more than double 
the normal, while after the cold wave the temperature is fre- 
quently lotver at the base than at the summit. In other words, 
the cold wave reaches the summit 5 to 8 hours before it does the 
t>ase, and the warming up also lags behind, at the base, the same 
length of time. A neglect of this consideration lies at the bottom 
of many of Dr. Hann's vagaries regarding temperature distribu- 
tion in cyclones and anticyclones. Now, if a cold wave is com- 
posed of layers of air moving at different velocities as we recede 
from the earth, it is easy to see that the velocity of the air at the 
earth need not be that of the cold wave, for the up;>er layers of 
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air would flow over the lower, beariDg aloug the cold wave, and 
this cold air would gradually tvork its way down to the earth. 

Uutil we can ohtain observations in free air we must be content 
with hypotheses and careful study of mountain observations. 
While no present hypothesis will prove satisfactory in all its de- 
tails, owing to our ignorance of upper air conditions, yet we can 
rest assured that the view at the opening of this discussion can by 
no possibility be correct. E. N. 



Review consists of abstracts of articles in various philosophical 
magazines — a new feature, we believe, in a peric^ical of this 
sort, and one likely to be useful. On the whole, the Philosophical 
heview promises fairly well, and we hope it will prove worthy of 
its mission. 



BOOK-BEVIEWS. 



The Phtlosophtcal Review, Vol. I., No. 1. Edited by J. G. 
SCHURMAN. January, 1892. Boston, Ginn & €k>. 

The establishment in this country of a leview devoted to pure 
pliilosophy is a noteworthy event, and may prove an event of 
real importance. The Review, we are informed, is to receive 
*' support from private endowments, so that its financial basis is 
sound and durable; " and though the source of this support is not 
mentioned, it may be inferred from the fact that the copyright is 
held by the treasurer of Cornell University, the editor being pro- 
fessor of philosophy in the same institution. The mechanical ap- 
pearance of the Review is similar to that of the Political Science 
Quarterly^ the present number containing a hundred and twenty- 
eight pages. It will be published bi-monthly at seventy-five 
cents a number or three dollars a year. The editor contributes a 
prefatory note,, in which he announces the character and scope of 
the Review and the attitude it proposes to take *' It will aim at 
the organization, the diffusion and the increase of philosophical 
knowledge and activity in America,** and ** will be an organ 
through which investigators may make known to their fellow- 
laborers the results of their researches and reflections.'* The edi- 
tor takes a roseate view of the prospects of philosophy in Amer- 
ica, but the reasons be assigns therefor, except the freedom of 
American life and thought, do not seem very cogent. It is true 
that there is now a certain movement of philosophic thought in 
the country ; but it seems to us to be shallow, and no philosopher 
has yet appeared among us capable of original thought. The 
Review, we are told, '* will not be the organ of any institution, or 
of any sect, or of any interest," but will maintain " impartiality 
and catholicity of tone and spirit.'* This is a good rule if well 
followed; but observation has convinced us that an editors predi- 
lections seldom fail to show themselves in hi? selection of mate- 
rial. Professor Schurmao's views of what is needed in philosophy 
at the present time seem to us in one respect mistaken. He holds 
that philosophers ought to devote themselves to the cultivation of 
special departments, such as logic, psychology, the philosophy of 
education, etc. ; whereas to our mind the crying need of philoso- 
phy just now is the rela,ving of the foundations, and until this is 
accomplished we i^ee little prospect of fruitful work in any special 
department. 

The leading articles in this issue of the Review are three in 
number, of which the most important is that of Professor Ladd on 
** Psychology as So-called Natural Science." It is really a critique 
of Professor James's theory of the nature of psychology and the 
method of studying it; and the writer has little difficulty in show- 
ing that the theory i^ untenable, and furthermore that Professor 
James himself is unable to adhere to it with any consistency. 
Professor John Watson criticises Kant's philosophy from the 
standpoint of Ilegeli^m, and though his article contains nothing 
new, it is interesting as renewed evidence that Kant's dit^ciples 
have become dissatisfied fvith the outcome of his teaching. Mr. 
B. I. Gilman contributes the first instalment of a paper *'0n 
Some Psychological Aspects of the Chinese Musical System,*' 
which shows much curious study, but which seems out of place 
in a phibsophical magazine. Of the book-reviews, which are 
quite numerous, the ablest is that of Herbert Spencer *8 '* Justice," 
by the editor of the HevieWy in which he takes essentially the 
same view of Spencer's doctrines that was taken in these columns 
when the book was flrst published. The other reviews are of 
varying d'egrees of excellence, some very good and others rather 
inferior. We must add, too, that some of the books reviewed are 
not worthy Qf any notice at all. The concluding portion of the 



AMONG THE PUBLISHERS. 



Thb January number of the Review of Reviews contains, as 
its most conspicuous feature, a sketch of the Czar and the Russia 
of to-day, written particularly for the American edition of the 
Review, by Mr. W. T. Stead, the English editor. The article con- 
tains a number of portraits, and — what will be particularly inter- 
esting — a map showing the famine districts, and another shoving 
the so-called ''Jewish Pale," the district within which the Jews 
are permitted to live. 

— Macmillan & Co. have in press a translation of Kant*8 
»• Kritik der Urtheilskraft," by the Rev. J. H. Bernard, fellow 
and lecturer of Trinity College, Dublin, and joint author with 
Professor Mahaffy of <'Kant*s Critical Philosophy for English 
Readers.'* 

— Ticknor Sc Co., Boston, announce "The Norman Monuments 
of Palermo and Environs," by Arne Delhi and G. H. Chamberlin, 
architects, in four parts, with flfty measured drawings, several 
cuts in the text, and many photographic views. The edition will 
be limited and sold by subscription. 

— Readers of Carlyle have often inquired whether it was possi- 
ble to obtain some accurate text of the course of lectures on liter- 
ature which he delivered in 1838. They will, therefore, be glad 
to hear that these lectures are now about to be published by Ellis 
& Elvey of London. The text now to be issued is derived from 
the report taken at the time by the late T. C. Anstey, two separate 
transcripts of which have been in the hands of the publishers. 

— An account of that mysterious malady, the grip, by Dr. Cy- 
rus Edson, the chief inspector of the New York Health Depart- 
ment, is published in the January number of Babyhood. Dr.* 
Edson traces the history of the grip from ancient times to the 
present day, describes the symptoms and the mode of treatment, 
and furnishes valuable aids in the direction of prevention. ** Cry- 
ing and its Significance," by Dr. John Doming, and '*Fat and 
Thin Children," by Dr. W. L. Carr, are articles that will prove 
interesting to the readers of that monthly nursery guide. Among 
the numerous other contributions may be mentioned: ** Keeping 
the Baby Warm," '* Children's Lies,'* '* Experiences in Feeding," 
and a full supply of ** Nursery Problems." 

~ The January number of the Annah of the American Acad- 
emy of Political and Social Science contains two papers on mu- 
nicipal government. They are the article on ** The Study of 
Municipal Government,** by Frank P. Prichard, and the article on 
** The Political Organization of a Modern Municipality," by Wm. 
Draper Lewis. This number also contains a copy of the by-laws 
of the Philadelphia Municipal League, an organization whose 
purpose is the divorce of municipal from national politics. Among 
the other leading articles in this number are *^The Basis of the 
Demand for the Public Regulation of Industries,** by W. D. Dab- 
ney, '* International Arbitration.*' by BSleanor L. Lord, a strong 
plea for arbitration as a means of settling international disputes, 
in place of war. <* Jurisprudence in American Universities," by 
Professor E. W. Huffcutt, a paper of interest to all law students; 
and '* Instruction in French Universities," by Leo S. Bowe. Mr. 
Rowe has l)een a student in Paris for the past year, and his paper 
explains very fully the courses and method of instruction in the 
colleges of France. A iiew department has been added to the Annals 
It is entitled ** Discussion,** and contains papers written in answer 
to articles which have appeared in the Annals. This number 
also contains the proceedings of the tenth scientific semion of the 
academy, which was held in Philadelphia in November. In the 
Department of Personal Notes in the January Annals, there are 
brief bio^aphical sketches of the following workers in the field 
of political and social i>cience: W. C. Ford of Oolumbi« College; 
A. C. Miller of Cornell; D. E Spencer of Harvard; George E. 
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Howard of Leland Stanford, Jr., University; H. V. Ames of the 
University of Michigan; W. H. Mace of Syracuse University ; 
Ernest Mischler of Prague; R. H. Inglis Palgrave of London; the 
late Alfred Jourdan of Aix; Paul Heilbom of Berlin; A. BrUck- 
ner and George Staebr of Kasan. 

— A Spanish edition of the Story of the Nations series is being 
issued in Madrid under arrangements with the Putnams. Gil- 
man's ** Story of the Saracens'' in this series is now being printed 
in raised letters for the use of the blind. The next volumes to be 
issued in the series are Freeman's "Story of Sicily," Oman's *' Story 
of the Byzantine Empire/' and Miss Duff's ** Story of the Tuscan 
Republics." 

— With the number for January, 1892, the Educational Review 
opens its third volume. Professor Jenks of Cornell has a paper 
on ** Educational Value?," particularly with reference to the col- 
lege curriculum, and controverting the position taken by Pro- 
fessor Patten in an earlier number. Superintendent Marble of 
Worcester, Mass., makes some practical suggestions concerning 
the teaching of the effective u:e of English. Professor Richards 
of Yale contiasts the old and the new methods of teaching geome- 
try; and Principal Grant of Queen's College, Kingston, Ontario, 
replies to Bishop Spalding's earlier argument for religious instruc- 
tion in State schools. Important articles appear also on school 
savings banks in England, and the effect of manual training upon 



health. The discussion on city school supervision is continued by 
Superintendent Tarbell of Providenae. and that on practice teach- 
ing by President W. J. Hilne of Albany. Other discussions are 
by the editor in-chief and Principal Owen of Saco, Me. Book re- 
views are contributed by Professors McLaughlin and Cameron of 
Yale, Oren Root of Hamilton, Qill of the Smithsonian Institution, 
and others. 

— Tlie Electrical Engineer will begin the new year with a series 
of articles on the electrical and magnetic discoveries of Professor 
Joseph Henry — the Faraday of America — by his daughter. Miss 
Mary A. Henry of Washington,' with notes by Mr. Franklin 
Leonard Pope. Additional and pathetic interest is given thi» 
seried by the fact that it is practically a vindication by filial handa 
of Henry's claims to the discovery of magneto-electricity, at a 
time when his work has been suffered to fall into neglect an.l 
oblivion. At the recent Electrical Congress at Frankfort, Ger- 
many, the proposition of the American delegates to name after 
Henry an important new unit applying to fncts that he was the 
first to observe and investigate, fniled of as:«ent, and was postponed 
until the Chicago Electrical Congress of 1803, many of the Euro- 
pean delegates saying they had never hrard of Henry. 

— We may regard it as certain that an . apparent connection 
between infectious diseases and atmospheric conditions had sug- 
gested itself to the medical mind long t)efore Sydenham attributed 



CALENDAR OF SOCIETIES. 

Philosophical Society, Washington. 

Jan. 2.— F. H. Newell, Fluctuations of 
Discharge of Western Rivers ; J. R. East- 
man, The Mexican Meteorites. 

Society of Natural History, Boston. 

Jan. 6. — Percival Lowell, Shinto Occult- 
ism from a Scientific Standpoint; E. S. 
Morse, On the Form of the Ancient Bow in 
Various Parts of the World. 

lEO-DiRWIHISI AMD REO-IiliRCmi. 

By LBSTB.i F. WARD. 

Annual address of the Preaident of the Biological 
Society of Washington delivered Jan. 84, 1891. A 
historical and critical review of modem scienti&o 
thought relatiye to heredity, and espeolally to the 
problem of the transmission of acquired characters. 
The following are the several heads inyolved in the 
discussion Status of the Problem, Lamarckism, 
Darwinism, Acquired Characters, Theories of He- 
redity, Views of Mr. Galton, Teachings of Professor 
Weismann, A Critique of Welsmann, Neo- Darwin- 
ism, Neo-Lamaroklsm, the American **8chool,'' Ap- 
plication to the Human Baoe. In so far as views 
are expressed they are in the main In lin« with the 
general current of American thought, and opposed 
to the extreme doctrine of the non-transmlssibUity 
of acquired characters. 



Price) postpaid, 35 cents. 



N. D. C. HODGES, 874 Broadway, New York. 

OFWHAT USE IS THAT PLANT? 

Tou can find the answer in 

SMITH'S "DICTIONARY OF 
ECONOMIC PLANTS." 

Sent postaid on receipt of |2.80. Poblish- 
er's price, $8.60. 

SCIENCE BOOK AGENCY, 

8T4 Broadway, Haw York. 



Wants, 



Amy^ers0n seeking a pp*iti9» Jor which he it ^u»/i' 
^ed by hie scientific attainments^ er any person seeking 
tome one to fiil a position of^ this character^ be it that 
t(/a teacher of sctencemchemist^ draughtsman^ or what 
nets may have the * tVant^ inserted under this head 
rRBB OF COST, (/* he satisfies the Publisher of the suit- 
able character of his application. A My person seeking 
information on any s^entific question^ the address if 
any scientific man, or who can in any way use this col- 
umn fior a purpose consonant with the nature of the 
Paper, is cordially invited to do so. 



w 



ANTED. - Science, No. 178. July 2. lom, also 
Index and Title-page to Vol. vil. Address 
N. D. C. Hodges, 874 Broadway, New York. 



ATOUNG MAN (31) would like a position in a 
college, laboratory, or obserratory, is also will* 
inc to assist at a steam engine, etc. Address J. W., 
care of Science^ 874 Broadway, New York. 

WANTED.— A position in tke philosophical or 
pedagogical department of a college or uni- 
rersity by a young man (80) who has had five years^ 
practical experience in teachins, and who has done 
four yeais' postgraduate work in philosophy, devot- 
ing his attention during the last two years espe- 
cially to study and original investigation in scien- 
tific psychology and its applications in education. 
Address E. A., care Science^ 874 Broadway, N. Y. 
City. 

WANTED.- A suitable position in Washington, 
D. C, not connected with the Government, 
and with a salary not to exceed $650 a year, by an 
experienced biologist with six years' university 
training. Applicant has been a skilful surgeon for 
fourteen years ; is a practical photographer, osr- 
tographer. and accustomed to the use of the type- 
writer. He is also capable of making the most fin- 
ished drawings, of any description, for all manner 
of Illustrative purposes in science; trained in mu- 
seum methods and work; also field operations and 
taxidermy in its various departments, and model 
ing, production of casts, restoratir ns of paleooto- 
logical specimens and similar employments. Address 
U. B. B., care Science, 47 Lafayette Place, N. Y. 

WANTED.- By a young man (27), B. A. and Ph.D., 
with three y eats' experience as assistant in 
chemistry, position as instructor in chemistry or in 
natural sciences in college or academy, or other ad- 
vantageous position as chemist. Give particulars 
as to work, salary, etc. F. W. MAR, L. Box 28, West 
Haven, Conn. 

NOW READY. 

THE RADIOMETER. 

By DANIEL S. TROY, 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes* tubes. 

Price, postpaid, 50 cents. 



Exchanges. 

[Preeof charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.] 

Wanted to buy or exchange a copy of Holbrook's 
Not th American Herpetology, by John Fd wards. 5 vols. 
Philadelphia, 184a. G. BAUR, Clark University, 
Worcester, Mass. 



For sale or exchange, LeConte, ** Geology;" Quain, 
''Anatomy," • vols ; Foster, "Physiology/* Eng. e^tion; 




Science, 18 vols., unbound. 
Lexington, Ry. 



T. McCLINTOCK, 



For sale. — A 6^ x 8^ Camera: a very fine instrument, 
with lens, holders and tnpod, all new; it co»>t over S40! 

Srice, Ss5< Kdw. L Hayes, 6 Athens street, Cambridge > 
lass. 



To exchange Wright's *' Ice Age in North America " 
and Le Conte's ^'Elements of Geology*' (Copyright id8a> 
for ''Darwinism," by A R.Wallace, ''Origin of Soecies,'^ 
bv Darwin, ''Descent of Man," by Darwin, Man'& 
Place in Nature," Huxley, "Mental Evolution in Ani- 
mals," by Romanes, '*Pre-Adamiies," by Wir.chell. No 
books wanted except latest editions, anH books in good 
condition. C. S. Brown, Jr., Vandetbilt University, 
Nashville, Tenn. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal* 
ance (soog to fiomg), platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Silliman'^s Joumaly 
1863-1885 (69-71 bound); Smithsonian Reports, 1854-1883^ 
U. S. Coast Survey. x8j4-t86Q. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfret, Conn. 

For exchange or fiale at a sacrifice, an elaborate micro- 
scope outfit. Bullock stand; monocular objectives, one- 
sixUi homeogeneous immersion,* four-tenths, and three 
inch, Bauech ft Lomb, also one-foutth and one inch 
Spencer. Four eye- pieces. Objectives are the best made. 
Address Mrs. Marion Smith, 41 Branch Street, LowelU 
Mass. 



tiUST PUBLISHED 

FOSSIL RESINS. 

This book is the result of an attempt to- 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 

By CURENCE LOWN and HENRY BOOTH. 

12«». $1. 
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(o tbe atmoBpbera an " epidemic constitution." The influcnw of 
weather would be measured b; its effect in proTiding ao enviroo- 
meot auiiable to germ development. Tbua moist neather, 
whetber bleak ot narm, woutd be found condncive to the spread 
of coQlagia. and so it is. This fact has often Ixen attested by the 
ezteosiOD of cholera, diarrhoea, and the exanthemata. A warm 
and dr; daj. on the conirarf, tends to check morbid action of an 
infectious bind. This fact is susceptible ot more than one eipla- 
nation. We may, on the one hand, taye Lancet, regard it as a 
consequence of tbe abeence of that gtrm-fi^sterint; condition — 
hamidiij; on the other, we cannot fail to be reminded that dry 
warmth and Bunebine gife the signal for im exodus from manj 
crowded homes, for [heir freer ventilation, and consequent!; for 
diminution in the intensity of conlegiu. The eiHcC value of 
weather changes in regard to thia class ot diseases, howevrr, still 
is and must for some time remain mb judiee. Asftir the ailments 
more usually associated with these changes — those, for example. 



more commonly known as inflammalory — the connection is here 
much more evident, and also in all likelihood, more direct. The 
a^ociation ot pneumonia, bronc>:itis, asthma, and rheumatism 
with bleak and wet weather ie too invariable to permit of our 
doubting its reality apart from any suggestion of septic agency. 

— Mr. Eelwaj, according to Induntries, has introduced an ex- 
ceedingly simple system ot signalling at night. A board is pro- 
vided with incandescent lamps arranged eo that different sets 
form different letters. If the letter N is wanted, for instance, a 
key is pressed which lights all the lamps which go to form this 
letter. !>nd so on, The machine can be worked like a typewriter. 
Signalling by this means corresponds with the use of the black- 
board in the daytime, but is, of couree, much more rapid, and at 
the same time more easily followed. It is, of court^o, incumparably 
more rapid than any system of flash signalling, and is easy t<> 
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A most excellent and agree- 
able 'tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 

Dr' Ephraih Batem&h, Cedarrille, N. J., 

' ' I have used it for several years, not only 
in my practice, but in my own individual 
case, and consider it under all circnnistauces 
one of the best nerve tonics that we possess. 
For mental ethanstion or overwork it gives 
renewed strength and vigor to tbe entire 

Descriptive pamphlet tree. 

Riimrord ChmlcalWvki, PrcivTibnes, R. I. 
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Fact and Theory Papers 

I. THE SUPPRESSION OF CON- 
SUMPTION. By GODFUT w. HAMBunxm, ILD. 
1^. 40g, 

** Tlie inestimable imporunoe of the sabjeot, the 
-eminence of the author, and the novelty of his work, 
all combine to render the llttl* treatise worthy of 
fpeclal constderaflon. . . . We heanlly commend 
Dr. HambIeton*8 booklet, and wish there were more 
such works.**— Idltorla), Bo»ton Daily Advertiser, 

^* The monograph Is Interesting In style, scholarly 
and well worthy of careful consideration. It is de- 
void of technical expressions, and can be easily read 
and digested."— PAarmacettfiioai Era. 

II. THE SOCIETY AND THE " FAD." 
By APPLnON MOROAN, KsQ. W*. 80 ceats. 

'^ Mr. Morgan founds a sensible and Interesting 
address upon a text furnished by a sentence from 
a young ladles' magaslne ; namely, * Browning and 
Ibsen are the only really dramatic authors of their 
-century.' ^—Nete York Sun, 

III. PROTOPLASM AND LIFE. By 
C. F. COZ. l^^ 75 cents. 

•<To be commended to those who are not special- 
ists.'*— diritl ton Union. 

** Physicians will enjoy their reading, and find In 
them much food for thought."—^. Louie Medical 
/ind Surgical Journal. 

'* Mr. Cox reviews tbe history of his subject with 
knowledge and skllL"— Qpen court, 

** It is of extreme Interest."— Jfediral Age, 

** Worthy of a careful perusal."— /ndiana Medica 
Journal. 

» An interesting and popular account of the ten- 
dencies of modem biological thought."— Popu/ar 
Science Newt, 

**A11 Interested in biological questions will find 
the book f Sftclnating."— PAarmoceu^tcaJ Era, 

'' The author display^ a very comprehensiye grasp 
of his subject."— Pudlfc Opinion, 

'* Deserves the attention of students of natural 
science."— Crt«c. 

IV. THE CHEROKEES IN PRE-CO- 

LUMBIAN TIIIBS. By Ctrub THOMASL 12«. $I 

Dr. Thomas has already presented to the public 
fiome reasons for believing tbe Cherokees were 
mound-builders, but additional evidence bearing 
on the subject has been obtained. A more careful 
study of the Delaware tradition respeoting the Tal- 
lerjfi satisfies him that we have In the Ban Huoord 
(Walam Olum) Itself proof that they were Chero- 
kees. He thinks the mounds enable us to trace back 
their line of migration even beyond their resldei ce 
in Ohio to the western bank of the Mississippi. The 
object is therefore threefold: 1. An illustration of 
the reverse method of dealing with prehistoric sub- 
jects; 2. Incidental proof that some of the Indians 
were mound builders: 8. A study of a single tribe In 
the light of the mound testimony. This work will be 
an important contribution to the literature of the 
Columbian dlMOvery wbtch will doubUess appear 
during the coming two years. 

"A valuable con trlb'u' ion to the questloB, * Who 
were the mound-builders T ' "—New York Time: 

^Profesfior Cyrus Thomas undertakes to trace 
back the evidences of a single Indian tribe Into the 
prehistoric or mound-bulldlng age."— jyr. r. Sun. 

^* An Interesting paper.**— CArttfian Union. 

V. THE TORNADO. By H. A. Hazxh. 

w, ». 

'' The little book la extremely intere8tlDg.'*—Bot- 
ton Tranecript. 

*'A book which will find many readers. The 
chapter on* Tornado Insurance' b of Interest to 
all property-holders in the tornado 8utes.*'—^ffon 
Heraia. 

M • The Tornado' Is a popular treatise on an impor- 
tant province of meteorology. In which solenoe, the 
author. Professor Haien of the United States Signal 
Senrloe, may be regarded as an expert." -PM/cufel- 
j^iia Ledger. 

VI. TIME-RELATIONS OF MENTAL 

PHBNOIIBNA. ByJoenvJAgTROW. 19*. 60cl 
** All students of psychology will find the book fkOl 
of IntereetlDg facts. Professor Jastrow*s good qual- 
ities as a thinker and as a writer are too wtiM and 
too widely known to require comment."— iHiJmc 
Opinton. 
'* A useful work for psyOhologlsts— as well as the 

Seneral reader— by setting forth in brief and easily 
itelllglble form the present state of knowledge in 
regard to the time required for the peiiormanoe of 
mental acta."— TAe Critic, 
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Boston Medical and Surgical Journal. 
** Practical and simply wr\txen."~-9pringi/Md Be- 

pulUican, 
**The best bionograpb on home hygiene.**— «9(. 

Louis OlobC'Democrat. 
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VIII. THE FIRST YEAR OF CHILD- 
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licensees, responsible for such un- 
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therefor. 
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from Lightning. 

Tbe Lightning Dispeller. 
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ADVERTISING A NECESSITY. 

Words of Wisdom Spoken by a Well-known Business Man Who Has Profited, 

. Mr. B. H. Warner, president of the Washington Loan and Tmst Company, and per- 
haps as careful and varied an advertiser as the city afifords, said yesterday about culver- 
tising: ** The people are constantly demanding new and attractive styles in advertising. 
This is the reason pictures are becoming a loading feature in magazine advertising, and 
wit and humor play such an important part. The great idea in advertising is to make a 
favorable and lasting impression on the minds of the people. To do this requires as much 
expertness as it does on the part of the marksman to hit the bull's eye. There are a large 
number of men in the country who make a business of writing advertisements, and 
those who are most expert make very large annual incomes. The advertiser must of coarse 
have something to offer in response to the announcement he makes, or he will soon play 
out, and throw his money away, but let confidence be well founded, and every dollar ex- 
pended in acquainting the public with what a man proposes to do or sell, will be money 
adiled to his permanent capital. 

**Too maay men make a great mistake in regarding advertising as a luxury, which 
must be indulged in only when times are prosperous and money plentiful. This is a very 
narrow and mistaken view, for it is a necessity — 
in creating business and producing money. 

* ^ People have to be exhorted in moral and 
religious life to keep them active and up to 
the line of duty, and personal work is neces- 
sary in any enterpriFe. How can patronage 
be so influenced and stimulated as through the 
daily press in a newsy and attractive way? 

* ' Cities advertise themselves nowadays, 
and so do all prudent corporations and indi- 
viduals. Great and costly business buildings 
represent the genius and prudence of men in 
business, but they must be supplemented by 
daily and continuous hammering in the press. 
Just as well shut up the shop as to stop ad- 
vertising. It is as absolutely a part of busi- 
ness as clerk hire or rents, and is as legiti- 
mately a part of the expense account." — 
Washington Post, Nov. 20, 1891. 
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7% IMPROVEMENT BONDS. 

Secured by Real Estate worth Four Times the Amount of the Mortgage. 

The attention of investors having money to invest and wishing a little higher rate of interest than is usually realized from Eastern 
securities, is invited to some bonds that bear 7 per cent, annual interest, and are so amply secured by real estate as to commend them to 
the most careful and conservative investor. 

These are Improvement Bonds of a Company holding title to the beautiful 
suburban addition to Fort Worth, Texas, known as Arlington Heights. They are 
Issued to the amount of $100,000.00, and are for the purpose of erecting a large 
and commodious Hotel at the Heights. 

The site selected for the building is on very high ground ; it is the most desirable tract in the addition, and covers a full block. The 
hotel and site are mortgaged to secure the bonds, and 100 blocks, of forty lots each, are also included in the mortgage. Valuing the 
blocks at $3,000 each, a security is given of about four dollars' worth of real estate to one dollar^ s worth of bonds. Surrounding blocks 
of the same class have been sold for more than $3,000 per block, and the property is constantly increasing in value. 

In addition the bonds are g^uaranteed by the Fort Worth and Arlington Heights Land and Improvement Co., which owns Arlington 
Heights. With its improved and unimproved land, Electric Street Railway, Electric Light Plant, complete Water System, etc., etc., 
the company possesses assets over liabilities of more than one million of dollars. 

The bonds mature at the rate of $10,000 per year, beginning with January 1st, 1897. The Company has the privilege of calling them 
all in on and after January 1, 1902. They are issued in denominations of $250 and $500, with the interest payable July 1 and January 1. 

Each $1000 worth of the bonds is secured by a specified block, which is released as the bond is retired ; as the hotel and site remains 
a mortgage for all of the bonds, the security becomes even stronger as the bonds are paid ofif. 

The entire mortgaged property is held in trust for the bondholders, by the Frauklin Tmst Co., of Brooklyn, through whom the interest 
and principal will be paid. The Trust Company can foreclose in the event of default of interest or principal. 

The bonds bear interest from January 1, 1892. I am taking orders for them now, and am allowing interest from the date of pay* 
ment. $25,000 worth are already sold. 

Further information given by letter or private interview. 

E. W. WATKINS, 156 BROADWAY, NEW YORK. 
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QUERY. 

Can any reader of Science cite 
f- a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First insetted June 19. No response 
to date. 
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THE KLAMATH NATION. 

III.~]fTTHOU)OY AND GENERAL ETHNOLOQY. 

The Klamath mythology, as is generally found to he the 
t!ase with any mythology belonging to a people who speak a 
language radically distinct from all other tongues, has pecu- 
liar features well worthy of notice and of comparison with 
other and more widely known forms of belief. The princi- 
pal deity is K^mfikamtch, a name which Mr. G^tschet renders 
the **01d Man of the Ancients," or the ** Primeval Old 
Man." The expression, ** man," however, seems in strictness 
not to be comprised in it, as we are further informed that it 
is composed of ibnuto^ *^heis old," and the termination 
anUeh^ having a similar meaning, *' old, ancient, primeval, 
by-gone." **The Most Ancient," or ** The Oldest Being," 
would seem to be the nearest interpretation. He is otherwise 
designated Ptishamich nalam, '*Our Old Father," and 
P*kUtalikni, '* The One on High." He created the world and 
all that it contains. Various stories are told of the mode of 
these creations. According to one account he made plants 
and animals, including men, by thinking and wishing, '* this 
lirobably implying (as Mr. Gatachet suggests) that, after 
forming an idea of some creature, he made that idea a reality 
by the strong energy of his will," — a method which accords 
with the Mosaic account of creation. Other myths speak of 
his family, comprising a father, a wife or wives, a daughter, 
and Aishish, ''his son by adoption." ''The name of his 
daughter," we are told, '' is not given, but she represents 
the clouded or mottled evening sky. When (in the myth) 
she leads him to the underworld, they meet there a vast 
crowd of spirits, who for five nights dance in a large circle 
afound a fire, and on each of t6e intervening days are 
changed into dry bones. K'mtikamtch takes with him some 
of these in a bag, and, when reaching the horizon at day- 
break, throws the bones around the world, in pairs, and 
creates tribes from them, the. Modocs being the last of these. 
Then he travels in the path of the sun till he reaches the 
zenith, builds his lodge, and lives there now with his 
daughter." 

Mr. G^tschet holds this divinity to be a nature-god, repre- 
senting usually the sun, but sometimes the sky. He bears 
a certain likeness to the primal Aryan deity, whose my- 
thological and ethnological history, as Dyaus-pitar (Heaven- 
father) in India, Zeus pater in Greece, and Jupiter in Italy, 
has been so happily traced and elucidated by Professor Max 
Mfiller. Like Zeus and Jupiter, also, in the vulgarizing 
imaginations of later mythologists, he assumes the form of a 
man or, in his more comic adventures, of a lower animal. 
He takes then, in Klamath myths, the typical form of the 
wise and knowing slcely the pine-martin, '* which changes its 
black winter fur to a brown coating in the hot months of the 
year, and thereby becomes a sort of portent to the Indian." 
As Skel-amtch, *^01d Martin,'* he becomes the hero of as 
many fanciful legends as those of Zeus in his various animal 
disguises. 



His adopted son, Aishish, is the second and, in some re- 
spects, the most interesting figure in the Klamath pantheon. 
His name signifies '* the one secreted," or "concealed," and 
is given to him in allusion to the manner of his birth, which 
resembled that ascribed in the Greek myth to Bacchus. In 
his attributes, Aishish rather recalls the other sons of Zeus, 
Apollo and Hermes, or the Hindoo Krishna. He is beauti- 
ful in appearance, beloved and admired by men, and is the 
husband of many wives, selected by him among the birds, 
butterfiies, and the smaller quadrupeds. He is a social and 
friendly deity, and often makes his appearance at festive 
assemblies for archery and gambling (which is deemed a 
manly and not degrading sport), when he shows himself un- 
rivalled in these accomplishments. He is finely attired im 
garments of his own making, ornamented with beads. He 
is constantly at variance with his reputed father. Mr, Ghitr 
schet finds his prototype in the moon. "The moon is the 
originator of the months, and the progress of the months 
brings on the seasons, with the new life seen sprouting up 
everywhere during spring and summer. So the quadrupeds 
and birds, which are the first to appear after the long winter 
months, are considered as the wives of Aishish, and the 
fiowers of summer vegetation are the beads of his gafr 
ments." 

The other elementary deities of the Siamatbs are mysteri- 
ous shadowy beings, too dimly defined, in our author's 
opinion, to deserve the name of gods. Among them ait 
Kaila, the earth; Lem6ish, the thunder; Tamashand Muash^ 
the north and south winds; and Shukash, the whirlwind. 
There are mythic stories relating to spirits of the dead, 
to giants and dwarfs, and to deified animals. But none of 
them seem to be of much real signiflcance, or to infiuenoe 
greatly the lives of the people. Their mythology, like th^r 
traditional history, was cramped in its development by a 
peculiar superstition, which strictly forbade the utterance of 
the name of any deceased pers<fti. This superstition made 
the worship of ancestors impossible, limited all thought about 
a future life, and abolished all historical tradition, — for, as 
the author pertinently asks, "How can history be told with- 
out names?" The Klamath religion, therefore, appears 
simply as the reverence for certain nature- powers. It has 
no torturing or mangling rites, like the fiesh-piercing and 
finger-mutilation of the Dakota and Blackfoot tribes, and no 
grossly immoral and antt-social traits, like some of the Mexi- 
can and Peruvian observances. 

The belief in a future life, though obscured, is not entirely 
extinguished by the superstition which has been mentioned. 
The disembodied soul, now a nameless phantom, hovers for 
a time about its late abode, and then, rising in the air, fol- 
lows the sun in its westerly course, till it reaches the spirit- 
land in the sky, E-eni, or Ayayani, " some where near K'mik- 
kam tch ." * ' Its arri val there is afterwards revealed by dreams 
to the mourning relatives, who express in songs what they 
have seen in their slumbers." There is a guardian, we are 
told, over the spirits in their passage through the sky, called 
the W&sh Kmush, or the gray fox. "This name is evidently 
borrowed from the coloring of the sky, as it appears during 
a polar night, and must be compared to another beast namc^ 
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Wan or Wan&ka, the red fox^ which is the symbol of the 
sunbalo/^ Not all souls, however, attain the home of the 
spirits. Of Kmtikamtch we are told, ^* He provides for man- 
kind whom he has created, but does not tolerate any contra- 
vention of his will; for he punishes bad characters by chang- 
ing them into rocks or by burning them." Thus we find 
that the Klamath mythology, like the Greek, though in many 
parts childish, absurd, and inconsistent, had yet, in a certain 
degree, reached the important point where religion is com- 
bined with morality. 

Mr. Gatscbet promises, in a future volume, some further 
information concerning the social usages of the Klamath na- 
tion. But he adds a few weighty sentences on this subject, 
which deserve special consideration. *'The Klamath In- 
dians/^ he tells us, **are absolutely ignorant of the gentile 
or clau system as prevalent among the Haida, Tbiingit, and 
the Eastern Indians of North America. Matriarchate is also 
unknown among them; every one is free to marry within or 
without the tribe, and the children inherit from the father." 
According to certain theories which have been proposed ^f 
late years by writers of much eminence, the Klamath nation 
would appear from these facts to have reached a very high 
degree of social advancement. It has emerged from the 
primal and bestial condition of promiscuous intercourse, 
euphemistically and absurdly styled *' communal marriage;" 
it has passed through the ''gentile" organization, and the 
matriarchal and exogamous stages, and has attained the 
loftiest grade of the most highly civilized European nations. 
The recent admirable work of Mr. Edward Westermarck on 
the *' History of Human Marriage" has disclosed'the unsub- 
stantial character of the bases on which these fantastic 
theones were reared. But to get to the root of the matter 
something further should be said, or rather has beeu already 
said, and may here be repeated. Id the volume for 1889 of 
the British Association for the Advancement of Science, I 
have expressed, io some ''Remarks on North American 
Ethnology," introductory to the excellent report of Dr. Franz 
Boas on the Indians of British Columbia, the conclusions to 
which— in common, I think, with most Amertcan ethnolo- 
gists — I have been led by a prolonged study of the tribes 
of this continent and a comparison of them with other tribes 
and races. As these conclusions have since been stronerly 
reinforced by the results of the careful investigations of Mr. 
Qatschet and Dr. Boas, as well as by the compreheusive 
studies of Dr. Brinton, as set forth in his valuable works on 
*' Races and Peoples" and "The American Race," I may 
venture to add a summary of them as a Gt completion of the 
present review. 

I haveurged that ^' in our studies of communities in the earli- 
est stage we must look, not for sameness, but for almost end- 
less diversity, alike in languages and in social organizations. 
Instead of one 'primitive human horde' we must think of 
some three or four hundred primitive societies, each beginning 
in a single pair or group of children bereft of their parents, 
and left, in the early settlement of a country, isolated from 
all kindred and neighbors, each pair or group expanding 
in their posterity to a people distinct from every other, alike 
in speech, in character, in mythology, in mode of govern- 
ment, and in social usages. The language may be monosyl- 
labic, like the Khasi and the Paloung; or agglutinative in 
various methods, like the Mantshu, the Nahuatl, the Eskimo, 
and the Iroquoian; or inflected, like the Semitic and the 
Sahaptin. Its forms may be simple, as in the Malayan, the 
Maya, and the Haida, or complex, as in the Aryan, the 
Basque^ the Algonkian, and the Athapascan. The old theo- 



retical notion, that the more complex and indected idioms 
have grown, in the process of ages, out of the simpler agglu- 
tinative or monosyllabic forms, must be given up as incon- 
sistent with the results of modern researches. 

In like manner, we find among primitive communities 
every form of government and of social institutions — mon- 
archy among the Mayas and the Natchez, aristocracy among 
the Iroquoians and the Tshimsians, democracy among the Al- 
gonkians and the Shoshonees, descending almost to pure, 
though perhaps peaceful, anarchy among the Athapascans, 
the Eskimos, and various other families. In some stocks we 
find patriarchal (or ' paternal ') institutions, as among the 
Salish and the Algonkian; in others, matriarchal (or * mater- 
nal '), as among the Iroquoian and the Haida. In some the 
clan-system exists; in others it is unknown. In some exog- 
amy prevails; in others endogamy. In some, women are 
honored, and have great influence and privileges; in. others 
they are despised and ill-treated. In some, wives are ob- 
tained by capture, in others by courtship, in others by the 
agreement of the parents. All these various institutions and 
usages exist among tribes in the same stage of culture, and 
all of them appear to be equally primitive. They are sim- 
ply the forms in which each community, by force of the 
special character of its people, tends to crystallize. 

We frequently, however, find evidence, if not of inter- 
nal development, at least of derivation. Institutions, creeds, 
and customs are in many cases adopted by oue stock. from 
another. As there are now ' loan words ^ in all languages, 
so there are borrowed beliefs, borrowed laws, and borrowed 
arts and usages. Then, also, there are many mixed commu- 
nities, in which, through the effect of conquest or of intermar- 
riages, the physical traits, languages, or institutions of two or 
more stocks have become variously combined and intermin- 
gled. In short, the study of human societies in the light'of their 
classification bj linguistic stocks is like the study of material 
substances in the light of their classification by the chemical 
elements. In each case we find an almost infinite variety of 
phenomena, some primitive and others secondary and com- 
posite, but all referable to a limited number of primary con- 
stituents: in chemistry, the material elements; in ethnology,' 
the linguistic stocks. Such is the result of the latest inves- 
tigations, as pursued ow the Western Continent, where for 
the first time a great number of distinct communities, in the 
earliest social stages, have been exposed to scientific obser- 
vation, .with all their organizations and workings as clearly 
discernible as those of bees in a glass hive." 

It is to be hoped that the Bureau c.f Ethnology and the 
British Association will continue their valuable researches 
and publications on this subject until all the distinct aborigi- 
nal stocks which survive in western North America, from 
Alaska to Lower California, have been as thoroughly studied 
and their physical and mental traits, languages, mythologies, 
and social systems made known as completely as this can 
now be done. From a comparison of the results of these in- 
quiries two important gains to science may be confidently 
anticipated. (1) It will be made evident — as the facts 
already adduced in this review sufiiciently show — 
that the physical differences in the varieties of men 
can be adequately explained by climatic and other 
local influences, and thus all ground for affirming the ex- 
istence of several human species, evolved from different 
sources, will disappear. (2) The " Aryocentric " theory of 
linguistics and ethnology, which, during the past seventy 
years, has perverted and hampered those sciences as seriously 
as the geocentric theory for many centuries perverted and 
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hampered the science of astronomy, will be utterly demol- 
ished. AH the special excellences which have been claimed 
for the speech and mental traits of the Indo-European 9tock, 
will be found exemplified in as high degree among some of 
the American nationalities. The singular opinion which has 
been maintained by writers of no mean distinction, that the 
descendants of a barbarous community of nomadic herdsmen 
who, four or Ave thousand years ago, wandered over the 
central plains of Asia and Europe, and, moving southward, 
gradually gained from Assyrian, Egyptian, and Dravidian 
sources the elements of culture, are endowed by nature with 
certain peculiar gifts of intellectual and moral greatness which * 
entitle them to subdue, dominate, regulate, and, if they think 
proper, entirely suppress and exterminate any alien commu- 
nity that comes in their way, will be found to be as directly 
opposed to scientific truth as it is to the first principles of 
humanity and justice. Hobaho Hale. 

CIlntOD, Ontario, Oaoada. 



THE lAFAYETTE GRAVELS. 

Prksident Chaxbbblin, accompanied by Professor R. D. 
Salisbury, has spent the holidays in the south and south- 
west, examining the beds of gravel and sand called by Dr. 
Hilgard the '* Orange Sand,'^ but recently renamed by him 
** Lafayette." The same beds have also been called ** Appo- 
mattox'^ by Mr. McGee. The party went first into the 
north-western part of Alabama and adjacent parts of Missis- 
sippi, where this formation, as well as an older one com- 
posed of very similar materials, is seen in great force. This 
older formation is the Tuscaloosa of the Alabama survey, 
equivalent to the Potomac of the Middle States. From Shef- 
field they went across to Columbus, (}%„ where they were 
joined by Mr. W. J. McGee. At Columbus the same two 
formations are admirably exposed, as well as a third, a di- 
vision of the Columbia formation of Mr. McGee, the '* River 
Terrace" of the Alabama survey. 

From Columbus the party came to Montgomery, where 
the I^fayette gravels and sands are to be seen in contact 
with the sands of the Eutaw division of the Cretaceous. 
From Montgomery they went to Tuscaloosa, where they 
5¥ere met by Dr. Smith and spent a day in examining the 
beautiful exposures of the Tuscaloosa and Lafayette forma- 
tions in the railroad cuts at Cottondale, at Box Spring, and 
in the gullies of the town of Tuscaloosa. Sir Charles Lyell, 
in describing the geological formations at Tuscaloosa, says: 
'* The lower beds of the horizontal Cretaceous series in con- 
tact with the inclined coal measures, consist of gravel, some 
of the quartzose pebbles being as large as hens' eggs, and 
they look like an ancient beach, as if the Cretaceous sea had 
terminated here, or shingle had accumulated near a shore." ^ 

Professor Tuoroey afterwards showed that these pebble 
beds belonged to a much more recent formation, for he traced 
them southward and found them overlying the Tertiary rocks 
of the lower part of the State.' 

As a matter of fact, both the Cretaceous (if the Tuscaloosa 
or Potomac shall prove to be Cretaceous, as seems most 
probable) and the Post-Eoceue deposits are exposed in the 
gullies cut in the slopes of the hill towards the river in Tus- 
caloosa. All the large gravel belongs, however, in all 
probability, to the later formation, which we now call La- 
fayette, while the underlying strati 6 ed clays and cross- 
bedded sands are of older date, the clays containing many 

1 ** Trayels In the United States, Second Visit/' Vol. IT., p. 66 (Harper & 
Bro.). 

* ** First Biennial Report on the Geology of Alabama,'' p. 160. 



plant remains which fix the age as probably Cretaceous; 
It thus seems that Sir Charles Lyell was mistaken in his 
identification of the gravel beds as Cretaceous, while Profes- 
sor Tuomey, though undoubtedly correct in his classification 
of the gravel and overlying red loam, did not discriminate 
between these and the underlying laminated clays and cross- 
bedded sands, which were first clearly distinguished in Ala- 
bama by Harper and Winchell, and afterwards described in 
detail by Smith and Johnson in 1883 and following years.*^ 

The age of these later gravels has lately become matter for 
difference of opinion among geologists. Professor Tuomey 
thought that they belonged to the Drift, though having but 
few points of resemblance to that formation at the north. 
Dr. Hilgard also has always considered them as belonging 
to the Quaternary, and, more or less remotely, of glacial 
origin. Messrs. McG^ and Chamberlin, on the other hand,, 
consider them much older than the Quaternary, and as 
probably Pliocene, because of their occurrence beneath beda 
which these geologists consider the very oldest of the Qua- 
ternary series. The vigorous manner in which the study of 
this formation is being pushed in widely-separated parts of 
the United States, leads us' to hope that these differences of 
opinion will soon be reconciled. 

From Tuscaloosa the party went westward to Vicksburg^, 
Natchez, and other points on the great river, where the same 
gravel beds are exposed in contact with the overlying Port 
Hudson and Loess of unquestioned Quaternary age. From 
New Orleans the party will return to their homes. 

E. A. S. 



ARTIFICIAL LANGUAGES. 

The enthusiasm for the creation of new international lan- 
guages was at its height a few years ago, but is by no means 
over. The too well-known VolapHk is probably the best of 
them, and has set the stone rolling; it tries to combine the 
peculiar, especially phonetic, features of most European lan- 
guages. It is doing good work as a medium of commercial 
correspondence, but probably > will never be adopted as a me- 
dium for conversation, and through the agency of time is 
subjected, like other languages, to phonetic and many other 
changes. Some attempts dating from 1891 have adopted the 
principle of uniting the elements of the Bomance languages 
only into a new form of speech. '* Un lingua interna- 
zional " was composefd by Julius Lott in Vienna (Springer- 
gas8e32); '* Un lingue commun pro le cultivat naziones'^ 
by Dr. Alberto Liptay and *^ flxed up *' for Spanish, French, 
and German speaking people; another, perhaps the most 
consistent in its principle, is *' Nov Latin," by Dr. Bosa of 
Turin. A passage taken from Lett's **Suplent folic " reads 
as follows: *' Le doktes inter si pote usare le historik orto- 
grafie, ma le homo de komercie ese saep in dubie en use de 
dublkonsonantes. Sin perdite pro le klarit^ noi pote tolerare 
le skripzion ; gramatik pro grammatika, etc. In il question le 
majorite avere le decision." Jn reading this sort of jargon 
we cannot help asking ourselves. Would it not be greatly 
preferable to use plain French or Italian to make oneself 
understood? 

Another more elaborate *' Attempt towards an Interna- 
tional Language " was written by Dr. Esperanto of Warsaw, 
Russia, and translated into English by Henry Phillips, Jun. 
(New York, Holt, 1889. 56 p. 8*'). It combines radical 
elements of the Germanic and the Bomance languages, and 
tends to put into reality the principle, that ** a language 

3 Bulletin No. 43, U. S. Geol. Burr., ^ On tbe Tertiary and Cretaceous Strata 
of tbe Tuacaloosa, Tombigbee, and Alabama Rlyers." 
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of this kind most be extremely easy, ao that it can be learned 
without difficaltj." Indeed, Esperanto^s grammatic rules 
are few in number, for they are all gathered upon four 
jMiges only. A part of the Lord's Prayer sounds as follows: 
^PlEinon nian cbioutagan donu al nibodiaO: kaj pardonu al 
ni shuldantoj; ne kondnku nin en tenion, sed liberigu nin 
de la malvera char/^ An International* English and an 
English-International vocabulary stands at the close of the 
small volume. The real name of the author who has hidden 
himself and his ingenious system under the pseudonym of 
•^The Hopeful " is Dr. Samenhof. 



NOTES AND NEWS. 



In has been long known that glass is attacked and dissolved 
in small quantities by ordinary water. This dissolviog process 
Herr Pfeiffer, according to Nature^ has recently sought to prove 
and measure by change in the electric conductivity of the water 
{Ann, der Physik), He measured the increase of conductivity 
vndergone by one cubic centimetre of pure water whea it has 
been in contact for one hour with one cquare centimetre of glass 
■orface, and concluded that the amount of glass dissolved at 20^ 
C. was one to two milliontbs of a milligram. He found, too, that 
with temperature rising arithmetically, the growth of solubility is 
coBsiderably more rapid than that of a geometrical series; that 
the increase of conductivity of the water for a given kind of glass 
■nder like conditions is a characteristic constant; and that later, 
wben a certain quantity of alkali is dissolved, further action in- 
volves a dissolving also of silicic acid, and the salts then formed 
nay cause a decrease of conducting power. 

— R. W. Shufeldt, M.D., delivers, during January, four lee- 
tares on biology, at the Catholic University of America, Washing- 
loo. The titles are: *'Its History and Present Domain,' '* Its 
Belations to Geology," "Its Value as a Study,'' '*It8 Growth and 
Future Influence.*' 

— lb wards the end of last March the citiasens of * Sydney 
were astonished, as we learn from Nature, by the sudden discol- 
•lation of the water in Port Jackson. In the harbor the water 
pnsented in many places the appearance of blood. This remark- 
able phenomenon, which was soon found to be due tothepres 
eooe of a minute organism, has been made the subject of a paper, 
by Mr. Thomas Whitelegge, in the Records of the Australian Mu- 
•eom (Vol. I. No. 0). On March 31, Mr. Whitelegge went to 
Dnwe's Point and got a bottle of ivater, in which there was a good 
anpplv of the organism in question. At first he thought it was a 
species of the genus Peridiniidsd ; but further research convinced 
him that it was a new species of the closely allied genus, Gleno- 
dinium. So far as Mr. Whitelegge is able to judge, fully one half 
of the shore fauna must have been destroyed by these small in- 
vaders. The bivalves were almost exterminated in those localities 
where the organism was abundant during the whole of the visita- 
tioo. Mr. Whitlegge is of opinion that the great destruction of 
fife brought about by an organism apparently so insignificant is 
cf the highest interest from a biological point of view, showing, 
as it does, how limited is our knowledge of the causes which in- 
llnence marine food supplies. This, ho points out, is particularly 
the case in regard to the ojster, which has often mysteriously 
disappeared from localities where it formerly abounded. 

— In a report by the British vice-consul at Alexandria, it is 
stated that the plague of locusts which has been devastating Mo- 
■ocGo has been extending itself to Egypt. Some little time ago, 
clouds of locusts made their appearance and settled, for the most 
part, on the banks of the Nile or on the edge of the desert, form- 
ing large yeUow patches, easily discernible at a distance. They 
at once began to breed, and, although immediate steps were taken 
to destroy them, larg;e numbers of the eggs have already been 
katobed. An examination of about thirty deposits of eggs 
ii said to have shown that the usual number laid by each female 
is fh>m nlnety-s^ven to a hundred. The government at once 



issued the strictest orders to the mudirs to use every possible 
means to destroy the locusts, and competent officials were sent 
round the country to organise and direct the work of extermina- 
tion Millions of locusts and eggs have been destroyed, but there 
are still large numbers in the country. When eggs are discovered, 
either the field is ploughed up or flooded, or the eggs are col- 
lected and destroyed. The old locusts are easily destroyed while 
breeding, but the young crickets, in the earliest stage, when they 
are hopping about in every direction, give more trouble. The 
usual method followed in this case is to enclose the spot in which 
the crickets are found by a number of men drawn up in the fotm 
of a crescent. A ditch is then dug from one bom of the crescent 
to the other, and the men close in, driving the young locusts, by 
means of palm branches, into the ditch, where they are destroyed 
and buried. When the young locusts are further developed, they 
cease to hop, and march in densely packed armies. It is at this 
stage that they are said to be most destructive, but they are more 
easily extesminated, as t|iey move slowly, and can be sorrounded 
with fuel and burned. Fkom the energetic measures taken by the 
government, it is hoped that this pest may be stamped out before 
any serious harm has been occasioned, but as many eggs are still 
known to be deposited in the country, it is impossible to foretell 
the extent of the calamity, and it is possible that many eggs are 
being batched in the desert. Up to the present time it is reported 
that little damage has been done to the cotton crops, but It is dif- 
ficult to obtain any reliable information on the subject. The sys- 
tem employed in Cyprus for the destruction of locusts has been 
adopted in Egypt when practicable. Another insect plague, in 
the shape of a repulsive-looking scale insect, made its appearance 
in Alexandria some time ligo, and last year committed great rav- 
ages in the gardens adjacent to the town, attacking trees, shrubs, 
and the fruit of the date palm. Various measures have been tried, 
but the only efficacious one appears to be that of cutting the 
branches and carefully brushing the boughs. Unfortunately, 
however, no general regulation has yet been put into force, and 
consequently the efforts of some individuals are nullified by the 
apathy of others, and the plague still continues and threatens to 
spread throughout the country. The insect has l)een classified as 
Croi*9otoma .^IgypHacum, and was probably imported from 
America. It is 'popularly known as coionina, from its resem- 
blance to cotton. A decree has now been issued, prohibiting the 
transport of trees and shrubs from Alexandria to other parts of 
the country. 

— A large and influential meeting has been held in the Liver- 
pool Town Hall, the Mayor in the chair, for the purpose of estab- 
lishing a geographical society for the city. It was decided, on the 
motion of Mr. Forwood, MP., to establish such a society. Mr. 
Forwood said that statesmen had a knowledge of continents, but 
they had no knowledge of the value of the trade in these conti- 
nents. He felt sure that if, some years ago, those who were at 
the head of public affairs in this country bad been informed by a 
practical society, such as he had no doubt would be formed in 
Liverpool, that in Africa there were great resources, that there 
was a threat field for the expansion of this country's trade, the 
condition of the map of Africa would be very different from what 
it now was. He had before him a map prepared by the African 
section of the Chamber of Commerce, which showed that the coast 
lines of different countries interlaced, but that no arrangement 
seemed to have been made by any one of them as to who was to 
have the sphere of influence in the interior. Many railways had 
been by British enterprise recently built in Mexico, Central Amer- 
ica, and the Argentine, but there was really nothing known in 
this country about the resources of these countries, and there was 
no place where this information could be got. Such a centre of 
information in Liverpool would be of inestimable value. Probably 
their society would take a more practical and less scientific line 
than the Royal Geographical Society, who were giving them their 
cordial sympathy and support. 

— The Meteorological Office of Paris has recently published its 
Annals for the year 1889, in three volumes, as in previous years. 
Vol. I., under the title of Memoirs, says Naiurt, contains a treatise 
by M. Fron on the course of the thunder-storms during the year. 
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acoompanied by daily charts M. Moureaax has published the 
details of the magnetic observations made at St. Maur, with a 
summary of the disturbances; eight plates reproduce exactly the 
photographic curves of the most remarkable disturbances. M. 
Angpt gives the results of the first simultaneous observations made 
at the Central Meteorological Office and on the Eiffel Tbwer. The 
diurnal variation of pressure at the summit of the tower shows 
that the first minimum (4h.-5h. ▲.!£.) is much more pronounced 
in all months at the summit than at the base, and appears to occur 
rather later. The first maximum (9h.-10h. a.m.) is much less im- 
portant at the summit, especially during the summer months, and 
also appears to occur later. The second minimum (2h.-8h. p.m.) 
is much less im|)ortant at the summit, and the second maximum 
(about lOh. P.M.) is rather more pronounced at the summit thsn at 
the base. The temperature of the air at the summit of the tower 
during the night differs constantly from that of St. Maur by less 
than the normal value; during the day, on the contrary, the dif- 
ference of temperature is much greater between the two stations 
than the normal value. The wind, during all months, has a diurnal 
variation quite different from that at the Central Office ; the maxi- 
mum occurs at the middle of the night, while the minimum occurs 
at about lOh. a.m., and rather later in winter. Vols. II. and III. 
contain respectively the general observations and the rainfall 
values at the various stations. 

— Two theories have been proposed to explain the formation of 
blowholes in steel castings, neither of which has so far succeeded 
in satisfying all parties. When it was discovered at Terrenoire 
that an addition of silicon te the molten metal tended towards the 
production of sound castings, the theory was advanced that the 
blowholes were due to carbonic oxide, which compound is broken 
up by silicon at high temi)eratureB. But the discovery that the 
gas contained in these blowholes was principally hydrogen and 
nitrogen, with but a small proportion of carbonic oxide, did much 
to unsettle this theory, though its advocates by no means aban- 
doned the Qeld. In a recent work, M. Le Berrier, Engineer in- 
Cinet of mines and professor at the Conservatoire des Arts et 
Metiers, has proposed a theory, according to Engineering, which 
accounts for the effect of silicon in producing sound castings and 
also for the presence of hydrogen in these blowholes. According 
to him, a bath of cast steel is a super-saturated solution of hydro- 
gen and nitrogen. If it solidifies quietly, nothing disturbs the 
molecular equilibrium, but if, by a secondary reaction, bubbles of 
some other gas are produced in the body of the molten fluid, this 
disengagement, feeble as it may be, destroys the equilibrium, just as 
in a super-saturated solution of a gas in a liquid, the passing in of 
a few bubbles of some other gas may cause the disengagement of 
the first. This carbonic oxide, though fohning only a small part 
of the total gas set free, is quite capable of liberating the other 
gases with which the blowholes are mainly filled. 

— The Brooklyn Institute of Arts and Sciences January Bulletin 
is as follows : Jan. 4, Department of Microscopy, lecture by W. J. 
Kerstetter of New York on * * Nature as Revealed by the Micro- 
scope; " Jan. 5, Department of Philology, first lecture in the series 
on '< The Modem Novel," by Professor Hjalmar H. Boyesen of 
Columbia College, '* Victor Hugo,'* with personal reminis- 
cences ; Jan. 5, Department of Entomology, lecture by Professor 
George Macloskie of Princeton College on ** Some Notes on the 
Physiology of Insects;*' Jan. 6, Department of Geology, lec- 
ture by Professor Henry L. Fairchild of Rochester University 
on *'The Age of Reptiles;*' Jan. 7, Department of Political and 
Economic Science, lecture by Mr. Elio S. Youtcheff, a Bulgarian 
«xile, on " The Policy of the Czar in the Expulsion of the Jews 
and the War Movement in Europe; " Jan. 7, Department of Paint- 
ing, meeting at the Brooklyn Art Association Building; Jan 8, 
Regular Monthly Meeting of the Board of Trustees; Jan. 8, De- 
partment of Electricity, illustrated lecture by Mr. Osborn P. 
Xoomis on *' Practical Experiences in Dynamo Designing;" Jan. 
1^, Departm«it of Political and Economic Science, first lecture in 
the course on "The Great Political Leaders of the Empire State," 
by Professor Charles H.- Levermore of the Massachusetts Institute 
of Technology, Boston, ** William Livingston and the Sons of 
Liberty; " Jan 11, Department of Astronomy, paper by Mr. Gar- 



rett P. Serviss, president of the Department, on *<The Periods of 
Rotation of Merciuy and Yenus;*' Jan. U, Ai^nual Meeting of the 
Corporation of the Institute for Election of Trustees; Jan. 18, De- 
partment of Philology, lecture in the series on ''The Modem 
Novel," by Prolfessor Hjalmar H. Boyesen, "The French Novel; " 
Jan. 12, Department of Engineering, lecture by Mr. C. J. H. Wood- 
bury, vice-president of the Boston Manufacturers' Fire Insurance 
Company of Boston, on ''The Proper Construction of Buildings 
to Resist Destruction by Fire;" Jan. 13, General Meeting of Mem- 
bers of the Institute^ lecture by Sir Edwin Arnold on " The Light 
of the Orient;*' Jan. 14, Department of Zoology, lecture by Mr. 
Ernest Ingersoll of New York on '* The Embryology and Structure 
of the Turtle;" Jan. 15, Department of Psychology, first lecture 
in the course on " The Psychology of Aesthetics," by Dr. Benja- 
min Ives Gilman of Cambridge, Bfass., "Musical Notes; " Jan. 16, 
Department of Geography, lecture by Mr. Robert D. Benedict on 
'* The Hereford Map of the World," or " The World as Known in 
the Thirteenth Century;" Jan. 16, Department of Political and 
Economic Science, second lecture in the course on <* The Great 
Political Leaders of the Empire State," by Professor Charies H. 
Levermore, "The Clintons and the Rise of the New York De- 
mocracy ; " Jan. 18, Department of ArchsBology, lecture by Pro- 
fessor Daniel G. Brinton of the University of Pennsylvania on 
'* The Origin and Early Distribution of the White Race;" Jan. 
18, Department of Physics, by invitation of the secretary of the 
Pratt Institute, the Department will visit and inspect the work of 
that institution ; Jan. 19, Department of Philology, lecture it the 
course on the Modern Novel, by Professor H. H. Boyesen, "Real- 
iam and Romanticism;" Jan. 19, Department of Botany, lecture 
by Dr. Smith E. Jelliffe, curator of the Department, on ** Mosses ; '' 
Jan. 20, Department of Architecture, lecture by Professor A. D. 
F. Elamlin of Columbia College on "The Great Museums of 
Europe;" Jan. 20, Department of Mineralogy, General Exhibition 
of Minerals from the Famous Patterson Quarries; Jan. 21, Gen- 
eral Meeting of the Members of the Institute, address by the Rt. 
Rev. John J. Keane, president of the Catholic University of 
America, on ^Leo XIII. and the Social Problems of the Day;" 
Jan. 22, Department of Psychology, lecture in the course on the 
" Psychology of Aesthetics," by Dr. Benjamin Ives Gilman, /' Sim- 
ultaneous Structure, Chords ; " Jan. 22, Department of Electricity, 
lecture by Dr. A. D. Rockwell of New York on ''The Uses of 
Electricity in the Treatment of the Human Body;" Jan. 23, De- 
partment of Mathematics, subject for discussion : ** The Teaching 
of Geometry;" Jan. 28, Department of Political and Economic 
Science, lecture in the course on "The Great Political Leaders of 
the Empire State," by Professor Charles H. Levermore, '< Martin 
Van Buren and the Triumph of the New York Democracy ; " Jan. 
25, Department of Music, the Second Concert given by the Depart- 
ment^ will be conducted by Mr. Max Spicker, first vice-president 
of the Department, assisted by Mr. Arthur Fried heim, piano; Mr. 
Richard Arnold, violin; Mr. Rudolph Nagel, cello; and Miss Olive 
Fremstadt, alto; Jan. 26, Department of Philology, lecture in the 
series on " The Modem Novel," by Professor H. H. Boyesen, ** The 
Russian Novelists and Nihilists ; " Jan. 26, Department of Photog- 
raphy, lecture to be announced ; Jan. 27, Department of Philology, 
French Section, lecture by Professor Charles Sprague Smith of 
New York on "Victor Hugo's L*Ann6e Terrible;" Jan. 27, De- 
partment of Physics, lecture by Mr. Walter H. Weed of Washing- 
ton, member of the U. S. Geological Survey, on ** Geysers and the 
Physics of Geyser Action; " Jan. 28, General Meeting of the Insti- 
tute, address by the Hon. Theodore Roosevelt, United States Com- 
missioner of the Civil Service, on <<The National Service;" Jan. 
29, Department of Psychology, lecture in the course on "The 
Psychology of Aesthetics,'' by Dr. Benjamin Ives Gilman, on 
"Successive Structure, Measure; " Jan. 29, Department of Chem- 
istry, lecture by Mr. Lucien Pitkin of New York on " The Germ 
Theory la its Relation to Sanitary Chemistry;'* Jan. 29. -Depart- 
ment of Philology, German Section, lecture by Professor Frederick 
W. Grube on "The Philology of German Case Endings; " Jan. 80, 
Department of Political and Economic Science, lecture in the 
course on " The Great Political Leaders of the Empire State," by 
Professor Charles H. Levermore, "Thurlow Weed, William H. 
Seward, and the Rise of the Republican Party." ^ 
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PRISMATIC SANDSTONE FROM MISSOURI.' 

On the rii^lit bank of the St. Francois Rirer, iti S. 31 ; T. 
33, N. 1 B. 6 E., about 290 yards south-nreat of the St. Louis 
Granite Company's quarry, near Kuob Lick, in Madison 
County, Mo., ia a little sandstone ridge, trending north-west 
and south-east, nearly 200 yards long, 10 yards wide, and 
not more than 6 to 10 feet high above the nearly level ground 
on either side. The couutry rock here is the Cimbrian 
sandstone, which overlies the granite, aa is beautifully illus- 
trated at the quarry nearby. This little ridge is interesting 
on account of the peculiar form of the sandstone composing 
it. In places where the soil has been somewhat worn away, 
instead of revealing flat layers of sandstone, as can be found 
near by in any direction, the surface is covered with frag- 
ments of sandstone of a prismatic form, resembling in shape 
the basalUc columns so well known in different parts of the 
world. Id site the prisms range from about three-fourths of 
an inch to one and a half inches in diameter, and from 
three to eight inches in length. They are not uni- 
form in geometrical outline, some having four sides, 
some Ave, and a few six. Quite often two and occasionally 
three prisms adhere together, side by side, but generally so 
loosely that they can easily be broken apart. In such cases 
the boundary between them is usually a single plane, but 
sometimes two new planes are exposed by the breaking, 
forming a re entrant angle on one prism. Fig. 1 fairly rep- 
resents a combination of two of these prisms. 

The nature of the rock was studied quite carefully, both 
macrOBcopically and microscopically, and it was found to be 
nothing but au ordinary, somewhat irregularly indurated, 
fine-grained sandstone. The grains of quartz are water- 
worn, as is usual. The induration is produced by the in- 
teralitial spaces being more or less filled with silica, but the 
thin sections examined showed no instance of secondary 
growth of the quartz crystals. 



The existence of the ridge is p*>obab1y due to the indun- 
tion of the sandstone. Why this limited area should be thus 
indurated, and the surrounding country should not be, there 
' seemed to be no obtainable evidence. However, this of it- 
self is of liltle importance But the prismatic form of the 
sandstone is much more interesting. The specimens gath- 
ered were on or near the surface, and were not seen in »itv; 
but from their great abundance it must be argued that they 
extend downwards for a considerable distance. It was first 
thought that possibly a dike rock hiid once existed here, 
which had assumed the prismatic character, and that in some 
way by surface decay it had left moulds into which the sand 
had been carried. But a careful examination revealed no 
indication whatever of there ever having been a dike here, 
although they are quite common in the surroundiDg coun- 
try. The granite close by is older* than tbe sandstone, and 
could not therefore have played any part in the matter by 
metamorpboaing the sandstone in any way. 




If any of the readers of Science know of atiy other occur- 
rence similar to this, or can suggest any cause likely to have 
produced this peculiar formaliou, it is hoped they will give 
tbe information through the columns of Science. 

Ebasmub Hawortb. 
Oikalooaa, Iowa. 

OETHOGRAPHt OF GEOGRAPHICAL NAMES. 

IR 1S86 the Council of tbe Royal Geographical Society, 
impressed with tbe necessity of endeavoring to reduce the 
confusion existing in British maps with regard to the spell- 
ing of geographical names, io consequence oF tbe variety of 
systems of orthography used by travellers and others to rep- 
resent tbe sound of native place-names iu different parts of 
tbe world, formally adopted the general priqciple which had 
been long used by many, and the recognition of which bad 
been steadily gaining ground, viz., that in writing geograph- 
ical native names vowels should have their Italian signifi- 
cance and consonants that which they have ia tbe English 
language. This broad principle required elucidation in its 
details, and a system based upon it was consequently drawn 
up with the intention of representing the principal syllabic 
sounds. 

It will be evident to all who consider the subject that to 
ensure a fairly correct pronunciation or geographical names 
by ao English-speaking person ao arbitrary system of or- 
thography is a necessity. It is hardly too much to say that 
in the English language every possible combination of let- 
ters has mora than one possible pronunciation. A strange 

> See Ball. No. G. Ho. Oeot. Surr., p. IS, «t B«q. 
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word or name even in our own language is frequently mis- 
pronounced, — bow much more with words of lang^ajces ut- 
terly unknown to the reader. The same necessity does not 
arise in most continental lang^uages. In them a definite 
combination of letters indicates a definite sound, and each 
nation consequently has spelt foreign words in accordance 
with the orthographic rules of its own language. 'It was 
therefore not anticipated that foreign nations would effect 
any change in the form of orthography used in their maps, 

» 

and the needs of the English-speaking communities were 
alone considered. 

The object aimed at was to provide a system which would 
he simple enough for any educated person to master with the 
minimum of trouble, and which at the same time would 
afford an approximation to the sound of a place name such 
as a native might recognize. No attempt was made to rep- 
resent the numberless delicate inflections of sound and tone 
which belong to every language, often to different dialects 
of the same language. For it was felt not only that such a 
task would be impossible, but that an attempt to provide for 
such niceties would defeat the object 

The adoption by others of the system thus settled has been 
more general than the council ventured to hope. The charts 
and maps issued by the Admiralty and War Otfice have 
been, since 1885, compiled and extensively revised in accord- 
ance with it. The Foreign and Colonial Offices have ac- 
cepted it and the latter has communicated with the colonies 
requesting them to carry it out in respect to names of native 
origin. Even more important, however, than these adhe- 
sions is the recent action of the Qovernment of the United 
States of America, whiish, after an exhaustive inquiry, has 
adopted a system in close conformi^^y with that of the Royal 
Geographical Society, and has directed that the spelling of 
all names in their vast territories should, in cases where the 
orthography is at present doubtful, be settled authoritatively 
by a committee appointed for the purpose. The two great 
English-speaking nations are thus working in harmony. 
Contrary to expectation, but highly satisfactory, is the news 
that France and Germany have both formulated systems of 
orthography for foreign words, which in many details agree 
with the English system. The Council of the Boyal Geo- 
graphical Society, by printing the rules in ■* Hints to Trav- 
ellers,^* and by other means, have endeavored to ensure that 
all travellers connected with the society should be made 
aware of them ; but as it is possible that some bodies and 
persons interested in the question may still be in ignorance 
of their existence and general acceptance, they feel that the 
time has come aga^n to publish them as widely as possible, 
and to take every means in their power to aid the progress of 
the reform. To this end, and with a view to still closer uni- 
formity in geographical nomenclature in revisions of editions 
of published maps, a gigantic task requiring many years to 
carry out, the council have decided to take steps to com- 
mence tentatively indexes of a few regions, in which the 
place-names will be recorded in the accepted form. 

The rules referred to are as follows : — 

1. No change is made in the orthography of foreign 
names in countries which use Roman letters: thus Spanish, 
Portuguese, Dutch, etc., names will be spelt as by the re- 
spective nations. 

2. Neither is change made in the spelling of such names 
in languages which are not written in Roman characters as 
have become by long usage familiar to English readers: thus 
Calcutta, Cutch, Celebes, Mecca, etc., will be retained in 
their present form. 



3. The true sound of the word as locally pronounced will 
be taken as the basis of the spelling. 

4. An approximation, however, to the sound is alone 
aimed at A system which would attempt to represent the 
more delicate inflections of sound and accent would be so 
complicated as only to defeat itself. Those who desire a 
more accurate pronunciation of the written name must learn 
it on the spot by a study of local accent and peculiarities. 

5. The broad features of the system are: (a) IJbat vowels 
are pronounced as in Italian and consonants as in English. 
(b) Every letter is pronounced, and no redundant letters are 
introduced. When two vowels come together each one is 
sounded, though the result, when spoken quickly, is some- 
times scarcely to be distinguished from a single sound, as in 
ai, au^ ei, (c) One accent only is used, the acute, to denote 
the'syllable on which stress is laid. This is very important, ' 
as the sounds of many names are entirely altered by the 
misplacement of this '* stress.'" 

6. Indian names are accepted as spelt in Hunter^s '* Gkizet- 
teer of India," 1881. 



ELECTRICITY IN AGRICULTURE.* 

From the time electricity became a science much research has 
been made to determine its effect, if any, upon plant growth. 
The earlieiTinvestfgations gave, in many cases, contradictory re-^ 
suits. Whether this was due to a lack of knowledge of the sci- 
ence on the part of the one performing the experiments, or some 
defect in the technical applications, we are not prepared to say ; 
but this we do know, that such men as JoJabert, Nollet, liainbray, 
and other eminent physicists affirmed that electricity favored the 
germination of seeds and accelerated the growth of plants, while 
on the other hand Ingenhouse, Sylveetre, and other savants denied 
the existence of this electric influence. The heated controversies 
and animated discussions attending the opposing theories stimu- 
lated more careful and thorough investigations, which established 
beyond a doubt that electricity had a beneficial effect on vegeta- 
tion Sir Humphrey Davy, Humboldt, WoUaston, and Becquerel 
occupied themselves with the theoretical side of the question; but 
it was not till after 1845 that practical electro-culture was under- 
taken. Williamson suggested the use of gigantic electro-static ma- 
chines* but the attempts were fruitless. The methods most gen- 
erally adopted in experiments coneisted of two metallic plates — 
one of copper and one of zinc — placed in the soil and connected 
by a wire. Sheppard employed the method in England in 1846, 
and Foster used the same in Scotland. In the year 1847 Hubeck 
in Germany surrounded a field with a network of wires. Shep- 
pard*s experiments showed that electricity increased the return 
from root crops, while grass perished near the electrodes, and plants 
developed without the use of electricity were inferior to those grown 
under its influence. Hubeck came to the conclusion that seeds 
germinated more rapidly and buckwheat gave larger returns; in 
all other cases the electric current produced no result. Professor 
Fife in England and Otto von Ende in Germany carried on ex- 
periments at the same time, but with negative results, and these 
scientists advised the complete abandonment of applying electric- 
ity to agriculture. After some years bad elapsed Fichtner began 
a series of experiments in the same direction. He employed a 
battery, the two wires of which were placed in the soil parallel to 
each other. Between the wires were planted peas, grass, and 
barley, and in every case the crop showed an increase of from 
thirteen to twenty-seven per cent when compared with ordinary 
methods of cultivation. 

Fischer of Waldheim, believing atmospheric electricity to aid 
much in the growth and development of plants, made the follow- 
ing tests: — 

He placed metallic supports to the number of about sixty around 
each hectare (2.47 acres) of loam ; these supports were provided 

1 Abstract of the January BuUeiin of the Hatch Experiment Station, Am- 
herst, Maa&, written by Clarence D. Warner. 
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at their Bummit tdtb electrical accamulatora in the form of crowns 
surmounted with teeth ; these oolleotors were united by metallic 
connection. The result of this culture applied to oer«ds was to 
increase the crop by half. 

The following experiment was also tried : Metallic plates sixty- 
five centimetres by forty centimeters were placed in the soil. 
These plates were alternately of zinc and copper and placed about 
thirty metres apart, connected two and two, by a wire. The re- 
sult was to increase from twofold to fourfold the production of 
certain garden plants. Mr. Fischer says, that it is evidently proved 
that electricity aids in the more complete breaking up of the soil 
constituents. Finally, he says that plants thus treated mature 
•more quickly, are almost always perfectly healthy, and not affected 
with fungoid growth. 

Later, N. Specnew, inspired by the results arrived at by his 
predecessors, was led to investigate the inOuence of electricity on 
plants in every stage of their development; the results of hi^ ex- 
p«»riments were most satisfactory and of practical interest. He 
beii^an by submitting different seeds to the action of an electric 
current and found that their development was rendered more 
rapid and complete. He experimented with the seeds of haricot 
b^sms, sunflowers, winter and spring rye. Two lots of twelve 
groups, of one hundred and twenty seeds each, were plunged 
into water until they swelled, and while wet the seeds were intro- 
duced into long glass cylinders, open at both ends. Copper discs 
were pressed against the seeds, the discs were connected with the 
poles of an induction coil, the current was kept on for one or two 
minutes, and immediately afterwards the seeds were sown. The 
temperature was kept from 45^ to 50^ Fahrenheit, and the ex- 
periments repeated four times. The following table shows the 
results : — 



Stectrifled seeds dOTeloped In 

VoD-eleotrlfled seeds developed In. . 



Peas. BeADS. Burley. Sunflowers. 
Days. Dajrs. Days. Days. 

USX 8.5 

4 6 6 16 



It was also observed that the plants coming fh>m electrified seeds 
were better developed, their leaves were much larger and their 
color much brighter than in those plants growing from non-elec- 
trified seeds. The current did not affect the yield. 

At the Botanical Gardens at Kew, the following experiment 
Mas tried: — 

Large plates of zinc and copper (.445 of a meter and .712 of a 
meter) were placed in the soil and connected by wires, so arranged 
that the current passed through the ground ; the arrangement was 
really a battery of (zinc | earth I copper). This method was ap- 
plied to pot herbs and flowering plants and also to the f^rowing of 
garden produce; in the latter case the result was a large crop and 
the vegetables grown were of enormous siae. 

Extensive experiments in electro-culture were also made at 
Pskov, Russia. Plots of earth were sown to rye, com, oats, bar- 
ley, peas, clover, and flax; around these respective plots were 
placed insulating rods, on the top of which were crown shaped 
collectors — the latter connected by iceans of wires. Atmospheric 
electricity was thus collected above the seeds and the latter ma- 
tured in a highly electrified atmosphere; the plots were submitted 
to identical conditions, and the experiments were carried on for 
five years. The results showed a considerable increase in the 
yield of seed and straw, the ripening waa more rapid, and the 
barley ripened nearly two weeks earlier with electro-culture. 
Potatoes grown by the latter method were seldom diseased, only 
to 5 per cent against 10 to 40 per cent by ordinary culture. 

Grandeau, at the School of Forestry at Nancy, found by experi- 
ment that the electrical tension always existing between the 
upper air and soil stimulated growth. He found plants protected 
from the influence were less vigorous than those subject to it. 

Macagno, also believing that the passage of electricity from air 
through the vine to earth would stimulate growth, selected a cer- 
tain number of vines, all of the same variety and all in the same 
condition of health and development. Sixteen vines were sub- 
mitted to experiment and sixteen were left to natural influences. 
In the ends of the vines under treatment, pointed platinum wires 
were inserted, to which were attached copper wires, leading to 
the tope of tall poles near the vines; at the base of these same 



vines other platinum wires were inserted and connected by coppnr 

wires with the soil. At the close of the experim«it, which began 

April 15, and lasted till September 16, the wood, leaves, and fruit 

of both sets of vines were submitted to careful analysis, with the 

the following results : 

Without eondaotor. Witb condnotor. 

Moisture per cent TSLSl 79.84 

Sncar 16w8B 16.41 

Tartaric add 0.880 0.791 

BttartrateoCpotaali. 0.180 0.186 

Thus we see that the percentage of moisture and sugar is greater 
and the undesirable acid lower in those vines subject to electrical 
influence than in those left to natural conditions. There are also 
experiments which prove the beneficial effects of electricity on 
vines attacked by Phylloxera. 

The following experiments were made at this station : Several 
plots were prepared in the greenhouse, all of which had the same 
kind of soil and were subjected to like influences and conditions. 
Frames in the form of a parallelogram, about three feet by two 
feet, were put together; across the narrow way were run copper 
wire9 in series of from four to nine strands, each series separated 
by a space about four inches wide, and the strands by a space of 
one-half an inch. These frames were buried in the soil of the plot 
at a little depth, so that the roots of the garden plants set would 
come in contact with the wires, the supposition being that the 
currents of electricity passing along the wires would decompose 
into its constituents the plant food in the vicinity of the roots and 
more readily prepare it for the plants. The electric gardens were 
thus prepared and each furnished with two^common battery cells, 
so arranged as to allow continuous currents to pass through each 
series of wires. Near each electric garden was a plot prepared in 
the same manner, save the electrical apparatus. We will call the 
two gardens A« and B. ' 

The place chosen for the experiments was in a part of the green- 
house which is given up largely to the raising of lettuce, and the 
gardens were located where much trouble from mildew had been 
experienced. The reason for this choice of location was to notice, 
if any, the effect of electricity upon mildew, this disease being, as 
is well known, a source of much trouble to those who desire to 
grow early lettuce. The soil was carefully prepared, the material 
taken from a pile of loam commonly used in the plant house. 

Garden A was located where mildew had been the most detri- 
mental ; the experiments began the first of January and closed the 
first of April. For the garden, fifteen lettuce plants of the head 
variety were selected, all of the same size and of the same degree 
of vitality, as nearly as could be determined; the plants were set 
directly over the wires, so that the roots were in contact with the 
latter: the plants were well watered and cared for as in ordinary 
culture, and the fluid in the battery cells was renewed from time 
to time, that the current of electricity might not become too fee- 
ble. At the close of the experiments the following results were 
noted. 

Five plants died from mildew, the others were well developed 
and the heads large. The largest heads were over the greatest 
number of wires and nearest the electrodes. It was further no- 
ticed that the healthiest and largest plants, as soon as the current 
became feeble or ceased altogether, began to be affected with 
mildew. On examining the roots of the plants it was found 
that they had grown about the wires, as if there they found the 
greatest amount of nourishment; the roots were healthy and in 
no way appeared to have been injured by the current, but, rather, 
much benefited by the electrical influences. 

Beside garden A was prepared another plot of the same dimen- 
sions, having the same kind of soil and treated in like manner as 
the first, but the electrical apparatus and wires were wanting. 
At the close of the experiments only three plants had partially 
developed, and two of these were nearly destroyed by mildew — 
one only was free from the disease. The results, therefore, 
show that the healthiest and largest plants grew in the electric 
plot. 

In the second experiment, which we called B, twenty plants of 
the same variety of lettuce and of equal size were taken. The 
treatment given was the same as the plants in plot A received. 
Five plants only remained unaffected with mildew; seven died 
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from the disease when they were half grown; the rest were quite 
well developed, but at the last part of the experiment began to be 
affected. Several heads were large, the largest being o?er the 
greatest number of wires and nearest the electrodes. Examina- 
tion of the roots disclosed the same phenomena as in A. 

Near plot B were also set twenty other plants, subjected to like 
conditions as the first, but without electricity ; all but one died 
from mildew before they were half grown, the solitary plant that 
sorviFed being only partly developed at the close of the experi- 
ment, and even this was badly affected with the desease. 

Everything considered, the results were in favor of electricity. 
Those plants subjected to the greatest electrical influence were 
hardier, healthier, larger, had a better color and were much less 
affected by mildew than the others. Experiments were made with 
various grasses, but no marked results were obtained. 

The question would naturally arise whether there may not be a 
limit reached where electricity would completely overcome the 
attack of mildew and stimulate the plant to a healthy and vigor- 
ous condition throughout its entire growth. From the fact that 
the hardiest, healthiest, and largest heads of lettuce grew over the 
greatest number of currents and nearest the electrodes, it would 
aeem that electricity is one of the agents employed by nature to 
aid in supplying the plant with nourishment and to stimulate its 
growth. To what extent plants may be submitted to electrical 
influence, or what strength of current is best suited to them and 
what currents prove detrimental to their development, have not 
been determined as yet, but it is desurable to continue this re- 
search until some definite information shall be gained on these 
points. Probably different varieties of plants differ greatly in 
their capacity for enduring the action of electric currents without 
injury — experiment alone must determine this. 

It baa been proved that the slow discharge of static electricity 
facilitates the assimilation of nitrogen by plants. Faraday showed 
that plants grown in metallic cages, around which circulated elec- 
tric currents, coatained fifty per cent less organic matter than 
plants grown in the open air. It would seem from the researches 
of the latter physicist, that those plants requiring a large percen- 
tage of nitrogen for their development would be remarkably ben- 
efited if grown under electric influence. 



LETTERS TO THE EDITOR. 

«^« CorrewpOTidentM are requested to be as brief a§ poetible. The v/riier^M nams 
i§ in all etuee required tu proof of good faith. 

On requeat in advance^ one hundred copiee of the numiter containing hie 
eoMMunieation will be furnished free to any correspondent. 

The editor will be glad to publish any queries consonant Vfith the eharacttr 
of the Journal. 

The First Locomotive Run in America. 

It was in 1829, the same year in which Stephenson, with his 
'* Rocket," demonstrated the practicability of rapid steam traction 
on railways. The engine was named the Stonebridge Lion. It 
was made in England and imported by the Delaware and Hudson 
Canal Company, and designed to draw coal from their mines in 
Carbondale to the head of their canal in Honesdale, Penn. On its 
arrival, it was placed on the railway and run from Honesdale to 
Seeley viUe, a little over a mile. It was found to be too tall to go 
under a highway bridge over the track at that place, and was re- 
versed and run back to Honesdale. All parts of the railway above 
the surface of the ground were built on trestles, and the heavy 
engine racked them so much as to endanger safety. For these 
reasons the locomotive was set off by the side of the track, and a 
board shed built over it. The railway was planked, and horses 
employed to draw the cars. The engine stood there safe for sev- 
eral years. 

The writer was personally acquainted with these facts. Two 
men who rode on that trip are living at this time. 

In 1840 and 1841, while I was a student in the Honesdale Acad- 
emy, I found the boards on one side of the shed torn off and the 
engine exposed to view. I spent many hours in trying to study 
out its mechanism and movement. No published description of a 
steam-engine was then within my reach. The Stonebridge Lion 
had four wheels, three or three and a half feet in diameter, and 



the boiler re8te«l directly on the axles. The cylinders were verti- 
cal, ene on each side of the boiler near the hind wheels. There 
were two heavy iron walking-beams a few feet above the boiler, 
and to one end of each a piston-rod was attached by Watt*8 paral- 
lelogram. The other ends of the beams were joined by swinging- 
rods to cranks at right angles to each other on the forward wheels. 
There was no whistle or bell, I think. The engineer stood on a 
small open platform behind the boiler. 

Soon after 1841 the engine began to be carried off piece by piece, 
mostly by blacksmiths and machinists; and I am told that only 
one small piece of the iron is now in existence in its primitive 
form. If the engine had been kept intact, it would be worth 
almost its weight in silver for exhibition in Chicago in 1898. 

M. H. 

The Historical American Exhibition at Madrid.' 

One of the most interesting and instructive celebrations pro- 
posed for the year 1803 is the Spanish celebration, the chief fea- 
ture of which will be an exhibition at liadrid, termed the His- 
torical American Exhibition, the special object of which is to 
illustrate primitive American life and the history of the period of 
discovery and conquest. In selecting the prehistoric and early 
historic eras for illustration, the Spaniards will make their own 
exhibition complete In itself, without in the least competing with 
the Chicago exhibition. 

The plan of the exhibition is, within its limits, a very broad one, 
comprising five general divisions, viz., prehistoric America, the 
historic period, Indian industrial arts, cartography, nau^cal in- 
struments, etc., and the fine arts and kindred su'bjects. Under 
the head of prehistoric America, plans, models, reproductions, 
drawings, etc., are solicited of ancient caves and caverns, and 
anything that may help to show the use of these primitive places 
as human dwellings. Similar models, drawings, or photographs 
are desired of American menhirs, dolmens, and mounds, as well 
as lacustrine dwellings. All sorts of implements and objects re- 
lating to this period are desired, such as stone weapons, articles 
of bone and bom, pottery, ornaments, utensils of bone, wood, 
stone, and other materials, with fossil or animal bones throwing 
light on the archaeology of this time. Examples of all the ages 
and periods of primitive life as they can be traced on the Ameri- 
can continent are wanted. 

In the historic period the objects desired include models of an- 
cient American buildings, architectural remains, plans, models, 
and drawings of restored monuments. Examples of sculpture, 
bas-reliefs, architectural paintings, and other forms of painted 
decoration form another class. Under industrial art is included 
clothing and adornment of the aborigines and uncivilized Indians, 
with implements of war, offensive and defensive. Jewels of gold, 
silver, bone and ivory, pottery, household utensils, and articles 
used in transportation by water and land, constitute another di- 
vision of this branch, while written documents in native tongues, 
pictures, and photographs of Indians and effigies showing native 
costumes, models of Indian dwellings, and Indian crania, form 
a third division. 

The department of cartography includes maps, plans, charts, 
and drawings, and all that concerns ancient cartography, with 
models of vessels anterior to the voyage of Columbus, as weU as 
those he himself used. A section is devoted to nautical instru- 
ments, with the idea of illustrating the instruments, charts, ancl 
maps in use at the period of discovery, while objects in personal 
use by Columbus and pictures of the same are also desired. The 
fine arts department includes ancient architectural monuments, 
sculpture, paintings, industrial and artistic work following the 
discovery, American coins, literary and scientific publications, 
manuscripts, charts, and plans of all kinds, from the discovery to 
the middle of the eighteenth century. 

Most liberal inducements are offered to intending exhibitors 
from America. The exhibition will be held in the new library 
and national museum buildiog in the park at Madrid, which will 
be used for the first time for this purpose, the exhibition serving 
as a sort of inauguration of the structure, which has been a num- 

> This letter appeared also in The Nation. 
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ber of jeare in building. It will be opened on Sept. 12. 1893. and 
will dose on Dec. 81 of the same year, thus preceding the Chicago 
exhibition, which it is designed, in a measure, to supplement. All 
objects, if securely and (froperly packei, will be forwarded gratis 
to Madrid, and returned to the exhibitor free of expen<*e, the ex- 
hibition not only beariog the cost of transport ion. but also, when 
desired, attending to the arrangernent and display of the objects 
without any charge. ThoRe who desire special cases of their own 
may provide them, and special buildings may also be erected in 
the park if the design is approved by the general committee. AH 
objects for the exhibition will be admitted duty free into Spain if 
they are withdrawn at the close of the exhibition, but two months 
will be allowed after the end of the exhibition before articles need 
be returned. 

An international jury, proportionate to the number of the ex- 
hibitors from different countries and the importance of their ex- 
hibits, will examine the articles displayed and award the prizes. 
These will consist of a first prize of honor, a gold medal, a silver 
medal, a bronze medal, and honorable mention, each medal being 
accompanied with a diploma. 

The exhibition covers, of course, the entire American continent, 
but to insnre its complete success the active co-operation and as- 
sistance of citizens of the United States is especially desired. 
There is every reason why Americans should both be interested in 
this exhibition and take part in it. The conditions are liberal, the 
prizes ample, and the time is especially convenient to intending ex- 
hibitors at the Chicago exhibition, as objects may be exhibited 
both a( ifadrid and at Chicago. Nor is the novelty of the exhibi- 
tion its least merit. Early American history has always been a 
favorite topic of study among European scholars, but it is safe to 
say that if this exhibition is carried out as it is planned, it will 
offer Europeans ihe first opportunity they have had to study 
primitive American life in its completeness. American collections 
are very rich in the materials most desired at Madrid, And it is 
most sincerely to be hoped that the gracious invitation of the 
Spanish people to participate in their Columbian celebration will 
meet with a generous and hearty support from American scholars 
and collectors. Babb Ferreb. 

New York. 

At What Time were the Galapagos Islands Discovered ? 

I SHOULD be greatly obliged to anyone who could give me some 
information in regard to the discovery of the Galapagos Islands. 
The first notice I have been able to find is in the Atlas of Abraham 
Ortelius, published in 1570, wliere the Islands are spelled *' Galo- 
pegos'* and '* Galei)eg06 " (Ortelius, Abraham, '^Typus Orbis 
Terrarum," 1670; second edition, 15S0; ''Theatrum oder Schau- 
buch des Erdkreys, Autdorff, Americae sive novi orbis novae de- 
scriptio," 1570). On the splendid map of Diego Ribero, prepared 
between 1627 and 1529, the Galapa»{06 Islands are not represented 
(Ribero, Diego, J. G. Kohl, '< Die beiden aeltesten Genera] Karten 
von America ansgeffihrt in den Jahren, 1527 and 1529, auf Befehi 
Kaiser Carl's, ▼.,*' Weimar, 1860). It seems therefore probable 
that these islands were discovered in the beginning of theii)ixteenth 
century, before 1570. The word galapago itself eeems to be of 
South American origin ; it means land-tortoise G. Baur. 

Clark UnlversUy, Worceater, Maas., Jan. la 
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School and College ; devoted to secondary and higher education. 
Edited by Ray Greene Huling. Vol. I. , No. 1, January, 1892, 
Boston, Ginn & Co. 

Magazines and newspapers devoted to educational subjects 
multiply apace, so that if our teachers are not properly informed on 
matters relating to their work, it will not be for want of the means 
of intercommunication. This latest comer in the field is a maga- 
zine of sixty- four pages, to be issued every month except July and 
August, at twenty cents a nnmber , or $ L. 50 a year. The articles in 
this opening number show very plainly the influence of the educa- 
tional ideas just now prevalent; indeed, they may be said to show 
little else. The writers appear to agree that the study of Greek is 
destined to he abandoned; though the editor speaks of this as an 



event thai is inevitable rather than as one to be desired. The 
most interesting paper in the magazine is that by President An- 
drews of Brown University on '* Some of the Next Steps Forward 
in Education,*' its most important point being the suggestion thaS 
teachers ought to enter into closer moral and social relations with 
their pupils. Mr. B. C. Burt has an article advocating the begin- 
ning of philosophical study at an earlier age than is now customary ; 
but unless the subject can be made more easily intelligible than it 
is in his article, we fear that his wishes will not be realized. Mr. 
John Tetlow gives an account of " The Greek Method of Performing 
Arithmetical Operations,*' which will be of interest to mathemati- 
cal students ; and Mr. James B. Blodgett has a brief paper on 
" Seconds ry Educstion in Census Years." The rest of the maga- 
zine is occupied with educational news, both domestic and foreign, 
a few book reviews of no great value, and several brief '* Letters 
to the Editor." The new magazine hab some good points, and its 
field, though narrow, may be made interesting by proper cnlUva- 
tion ; hot it seems to us that an improvement in the quality of our 
educational literatore is more important than an increase in its 
quantity. 

Qeological Survey of Alabama. Eugene Allen Smith, Fh.D.^ 
State Geologist. Report on the Coal Measures of the Plateau 
Region of Alabama, by Henry McCalley, Assistant State 
Geologist, including a report on the Coal Measures of Blount 
County, by A. M. Gibson, with a Map of the Coal-Fields and 
two Colored Geological Sections across the Plateau Reg^ion 
and Intermediate Valleys. Montgomery, Ala., 1891. 

In the Report of Progress of the Alabama Geological Sorvey, 
for the years 1877-8, the division of the Warrior Coal-Field into 
'* Plateau Region ** and '* Warrior Basin " was first made by Dr. 
Smith, the State geolc^gist. Characteristic of the Plateau Region 
is the circumstance that the limestone beds which underlie the 
capping of Coal Measures are above the general drainage level of 
the country. This arrangement of the two classes of strata deter- 
mines in great measure the character of the scenery, for the re- 
moval by erosion of the more perishable limestone causes the un- 
dermining, of the harder strata above, which from time to time 
break off with nearly vertical faces, forming cliffs which overlook 
all the valleys. The three principal valleys that traverse this 
region, in a north-east and south-west direction, are anticlinal val- 
leys, more or less complicated by faulting and overlapping; they 
are Wills's, Murphree's, and Brown's Valleys, the latter being an 
extension into this State of the great Sequatchee Valley of Ten- 
nessee. Between these anticlinals the Coal Measures occupy 
shallow synclinal troughs, which also show secondary undulations, 
with axes nearly at a right angle to the axes of the synclinals and 
anticlinals, i.e., approximately north-west and south-east. In the 
anticlinal valleys strata down to the Cambrian are ex|K>sed, but in 
the smaller valleys, cut by streams in the synclinal troughs, only 
the fiubcart>oniferous measures are reached by the erosion. 

Towards the south-west the Coal Measures and their underlying 
strata slope gradually and more ra^ndly than the topography, and 
the Plateau Region thus grades insensibly into the Basin, where 
none of the beds underlying the coal are above drainage. In the 
Plateau Region, and particularly in its northeastern portion, only 
the lowest of the rocks of the Coal Measures are left capping the 
mountains, viz.. the two conglomerates with their intervening and 
underlying beds; but further towards the south-west, other higher 
members of the Coal Measures come in and the plateau like char- 
acter is in equal measure lost. 

The Report for 1877-8, above referred to, and a subsequent Re- 
port for 1879-80, contained notes chiefly on the Coal Measures of 
the Warrior Basin. In 1886 a large volume from the pen of Mr. 
McCalley. '* On the Warrior Field," was published by the survey. 
This report also was concerned chiefly with the Measures of the 
Warrior Basin, though containing some notes on part of the 
Plateau Region. The present volume deals with the Measures of 
the Plateau Region alone, and presents about all the information 
at this time available. The two colored sections exhibit well the 
geological and topograhic features of this region, and show the 
gradual sinking of the strata towards the south-west and the pas^ 
sage into the Basin proper. 
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The two ODxIomerates named above are iJentical with the 
Upper and Lower Ck>ngloaierates of Professor Saflford of Tennessee. 
They are usually some twenty-five to thirty feet apart, though 
sometimes separated by a.huodred and fifty feet of other strata, 
aud somptimes in direct contact with each other. The lowei con- . 
glomerate is ustlally the harder of the two, and U often called 
the *< Mill-stone Grit." In the north-eastern part of the region the 
most inip:«rtant cr>al-bearing beds are belov this lower conglom- 
erate, and have an average thickness of fifty feet, but there are 
places where the sub-conglomerate measures have a thickness of 
seven hundred feet or more, as in parts of Blount County. 

The principal seam of coal in the sub conglomerate measures is 
the Cliff Seam, immediately under the lower conglomerate or 
cliff rock. Its thickness, like that of all these lower coal seams, 
is extremely variable, ranging from a few inches to five or six 
feet. Fifteen or twenty feet below the Cliff Seam is the Dade or 
Eureka Seam, likewise very variable in thickness, passing, with'n 
limited areas, from a few inches to twelve or fourteen feet. This 
great variability in the thickness seems generallf to be due to 
undulations in the strata forming the fioor of the beds, though in 
some casf s to variations in the roof or cover. While there are 
two or three other seams below those, the two just named have 
furnished roost of the coal mined in the plateau region, and of this 
the Cliff Seam has yielded the greater part. Between the two 
conglomerates there is another good workable seam, the Sewanee 
St»am, from two to three feet in thickness. 

While the upper conglomerate forms generally the surface rock 
over the 'Plateau Region, there are in many places, and especially 
as we go south westward, overlying strata with their coal seams, 
none of which, however, have been worked in this section, but 
which become more and more important in the direction of the 
Basin above mentioned, and yielding all the coal there mined. In 
that direction also the sub-conglomerate coals lose their impor- 
tance, being mined nowhere in Alabama except in the north- 
eastern portion of the Plateau Region in Madison, Jackson, and 
DeKalb Counties. 

In these lower Coal Measures there are, very generally, beds of 
clay iron stone (carbonate), and of black band, which may some 
day come into use. 

IfomUies of Science, By Db. Paul Cabus. Chicago, Open Court 
Pub. Co. 12«*. $1.50. 

This book consists of articles on vaiious topics in science, re- 
ligion, and morals, contributed at intervals to the Open Court 
newspaper, of which Dr. Carus is editor. He tells us in his preface 
that in early life he intended to be a preacher in the Christian 
church ; his inclination toward the religions life being partly due 
to his native disposition, and partly, no doubt, to the example of 
his father, who was a doctor of theology and an officer in the 
church of eastern and western Prussia. But his studies led him, 
as they have led many others in our time, to doubt the truth of 
many of the Christian doctrines, and ultimately to complete re- 
ligious and philosophical scepticism. He therefore abandoned bis 
intention of entering the church, and after a time became a 
preacher of the new doctrines that he had adopted, the most con- 
spicuous of which is a blank materialism — ^^a materialism which 
is not in the least disguised by calling it ''monism." But while 
abandoning all distinctly religious views, Dr. Cnrus has held fast to 
the supremacy of the moral law and the need of moral improve- 
ment in personal and social life, and the earnestness with which he 
preaches these truths constitutes the main interest of this book. 
His remarks on God and immortality will be far indeed from 
pleasing religious minds; but what he says on ethical subjects, 
though containing nothing particularly new, will find an echo in 
the hearts of good men of every creed. He is wholly uninfected 
with the socialistic heresies now so widely prevalent, and he sternly 
rebukes those free-thinkers who regard morality with indifference, 
and scoff at its requirements. 

In all that he says about the need of moral improvement and 
the dignity of man's moral nature, it is needless to say that we 
cordially agree with him ; but we are by no means prepared to fol- 
low him in his rejection of all religious belief. We do not believe 
that the world will abandon theism, though it will undoubtedly 



abandon many of the traditional dogmas of Christianity, if it has 
not already abandoned them. Nor can we agree with Dr. Carus 
in thinking that the views set forth in his book are the last worH^ 
of science and pbilo30phy on religious themes. On the contrary, 
we regard the present us emphatically an age of transition in re- 
ligion and philosophy ; and . we believe that the religion of the 
future will lie quite different from the doctrine of Dr. Carus, 
widely prevalent as his views undoubtedly are at the present time. 
But as an example of existing tendencies, as well as by its moral 
eame>tnes8, this book will interest the reader. 



AMONG THE PUBLISHERS. 

In St, Nicholas for January Eliza Ruhamah Scidmore, favor- 
ably known as a writer on Japanese subjects, tells of *• Two Queer 
Cousins of the Crab'' — the giant crab and the little mask-crab 
that carries the impresj of a human face upon its shell. 

— John Wiley & Sons have in preparation a work by Simpson 
Bolland, entitled ♦/ The Iron Founder." 

— ** It would be a wise and timely move." says Outiitg for Jan- 
uary, **to prohibit the sale of grouse of all kinds and quail for, 
say, a period of at least three year.**. This would give a fair idea 
of just how much the market- shooter.s aie responsible for the de- 
crease of our game, and should so lessen the annual slaughter as 
to give the birds every chance to increase." 

— Charles Scribner's Sons have now ready "The Real Japan," 
studies nf contemporary Japanese manners, morals, administra- 
tration, and politics, bv Henry Norman with seventy illustrations 
from photographs taken by the author; also *^The Development 
of Navies During the Last Half Century," by Captain Bkirdley- 
Wilmot, which forms a volume in the Events of Our Own Time 
Series. 

— Macmillan & Co. will publish in the course of January Mr. 
Henry Jephson's account of the " Rise and Progress of the Politi- 
cal Platform." The work is in two volumes, of which the first 
deals with the long struggle for the rights of public meeting and 
of free speech during the reigns of George III. and George IV. 
The second volume follows the progress of the platform from the^ 
agitation for the first reform bill to that which preceded the re- 
form act of 1884. Mr. Jephson finally treats of the position and 
power of the platform in the present day. 

— A unique experiment will be tried in the February issue of 
The Ladies' Home Journal. The entire numb*»r has been con- 
tributed in prose, Bclion, and verse by the daughters of famous 
l>arentage, as a proof that genius is often hereditary. The work 
of thirty of these 'Slaughters" will be represented. These will 
comprise the daughters of Thackeray, Hawthorne, Dickens, James 
Fenimore Cooper, Horace Greeley, Mr. Gladstone, President Har- 
rison, William Dean Howells, Senator Ingalls, Dean Bradley of 
Westminster, Julia Ward Howe, General Sherman, Jefferson 
Davis, and nearly a score of others. Each article, poem, or story 
printed in this number has been especially written for it, and the 
whole promises to be a successful result of an idea never before 
attempted in a magazine. 

— The Quarterly Journal of Economics for January contains an 
important article by Hon. Carroll D. Wright on the ** Evolution 
of Wag^s Statistics," showing the gradual process by which the 
statistics of lat)or have been perfected in the last twenty years, the 
United States leading the way. S. M. Mac vane writes on ** Capi- 
tal and Interest." and H. Bilgram of Philadelphia on ** Bohm- 
Bawerk^s Positive Theory of Capital." J. A. Hill makes a careful 
study of the recent *' Prussian Income Tax,'' and W. B. Shaw 
presents his annual review of *' Social and Economic Legislation 
by the States in 1891." Various notes and memoranda and the 
usual careful bibliography for the preceding quarter make up a 
number having great variety of contents and of interest. 

— 71ie Chautauquan for February presents the following table 
of contents: The Battle of Monmouth, by John G. Nicolay; Do- 
mestic and Social Life of the Colonists, V., by Edward Everett 
Hale; Trading Companies, II., by John H. Finley; States made 
from Territories, II., by Professor James Albert Woodburn; Sun- 
day Readings, selected by Bishop Vincent; Physical Culture, I., 
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bj J. M. Buckley, LL.D.; National Agencies for ScientiAc Re> 
Bearob, by Major J. W. Powell, Pb.D., LL.D.; Tbe Bareau of 
Animal Industry, by George W. Hill; Higbbinders, by Frederic J. 
Masters; Our Sbipe on the lAkes and Seas, by Samuel A. Wood; 
The Present Position of German Politics, by George Wheeler 
Hinman, Ph.D.; Spain, Cuba, and the United States, by B<^o 
Ogden ; How a BQl Presented in Congress Beeomes a Law, by 
George Harold Walker ; The Balkan States and Greece ; Strawberry 
Hill, by Eugene L. DIdier; The Woman's Congress, by Isabel How- 
land; Legal Domestic Relations, by Mary A. Greene, LL.B. ; 
Making and Testing Flour, by Emma P. Ewing; Opportunities for 
Women in Washington, D.C., by Birs. Emily L. Sherwood; 
Daughters of the^Fatherland, by Miss E. S. Braine; How to Re- 
store Health, by Hermine Welten; What Next in Women*s Soci- 
eties? by Margaret W. Noble; Seawomen, by Margaret B. Wright. 
The editorials treat of The Ethics of Story Telling, Republican 
South America, and How to live with Others. There are the 
usual department:! devoted to the Chautauqua Literary and Scien- 
tific Circle. 

— P. Ulakiston, Son, & Co., Philadelphia, have nearly ready 
a reprint of Oower*s (W.R.) " Manual of Nervous Diseases,'' sec- 
ond edition, issued here by special arrangement with the author. 
They have just published Greig Smith's ** Abdominal Surgery," 
fourth edition; Muskett^s *' Prescribing and Treatment in Diseases 
of Children;" Blair's <*The Organic Analysis of Potable Waters," 



second edition; and will issue very shortly '* A Manual of Autop- 
sies," by Dr. Isaac Blackburn, a revised edition of Naphey's 
"Therapeutics," and a volume on <' Diseases of the Throat, Nose, 
and Ear," containing a large number of colored wood engrav-> 
ings printed with the text, by E P. McBride, F.R.C.P., Edia- 
burgh. 

— Ginn & Co. announce *' Outline of Lessons in Botany, for the 
Use of Teachers, or Mothers studying with Their Children," by 
Jane H. Newell, Part II. : " Flower and Fruit." The coarse 
begins early in March with the crocuses and other early bulboua 
plants, and continues with lessons on some common house- plants, 
in order that the pupil may be familiar with the ordinary botani- 
cal terms before taking up the spring wild-flowers. Spring flow- 
ers are then studied, in the order of their blooming, together with 
the forest trees, the blossoming fruit-trees, and some of our com- 
mon weeds. These studies are not analytic only, but deal with, 
the life-habits of the plants, their adaptations for fertilization, 
dissemination, and protection. Lessons on the stamens, the pis- 
til, inflorescence, the fruit, and other topics are given in connec- 
tion with the flower studies. The book aims to encourage habits 
of correct observation, and suggests points for tbe class to investi- 
gate. The book will be found valuable to persons studying by 
themselves, as it contains copious references to the literature of 
the subject, as well as original studies. The book contains a 
classification chart including sixty families. 



CALENDAR OF SOCIETIES. 

Women's Anthropological Society of 
America, Waahington. 

Jan. 9. — Alice C. Fletcher, A Talk on 
Folk Lore. 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

Publications received st Bditor*s Office. 

CAaus, Dr. Paul. Homilies of Soience. Chicago, 

Open Court Pub. Co. 12«. 887 p. $1.60. 
Chambbbs's Bxctolopabdia. New edition. Vol. 

tUL Peaeant to Bonmelia. Philadelphia, Lip- 

pinoott. Boyal8». 828 p. $8. 
Babdlbt-Wilmot, Capt. 8. The Development of 

Navies during the last half -century. New Tork, 

Soribner. 18^ Slip. $1.76. 
Habt, Albbbt Bushnbll. Epoch Maps, Illustrating 

American History. New Tork, Longmans. 6*. 

Paper. 60 cents. 
Hblbh Kbllbb. Souvenir of the first summer meet- 
ing of the American Association to Promote the 

Teaching of Speech to the Deaf. Washington, 

Volta Bureau. 4*. 16 p. 
Hopkiks, G. Ibvino. Manual of Plane Geometry on 

the Heviistio Plan. Boston, D. 0. Heath 4k Co. 

187 p. U*. 75 cents. 
HumBKOPBB, Rush Sbippbv. Age of the Ddmestic 

Animals. Philadelphia, F. A. Davis. 8". 8S6 p. 

$1.76. 
Hunt, Tbovab Stbbbt. Systematic Mineralogy. 

New Tork, The Scientiflc Pub. Co. 6<>. 400 p. 
Mabtbbpibcbs of Avbbioab Litbbatubb. Boston, 

Houghton Jlifllin & Co. 12«. ^Op. 
Matoock, W. Pbbbbh. a First Book of Electricity 

and Macnetism. London, Whittaker Sb Co. le^. 

147 p. 60 cents. 
MxvBBALs: a monthly magaslne. vol. i. No. 1. New 

Tork, The Goldthwaites. 8*. Paper. • 80 p. $1 

per year. 10 cents a copy. 
Nbw Tobk Statb Bbpobmatobt. Sixteenth Tear- 
Book, containing the annual report of the Board 

of Managers for the year ending Sept. 80. 1801. 

Elmlra, N. T. S. Reformatory Press. 8°. Paper. 
NiasBB, Babtvio. A B C of the Swedish System of 

Educational Gymnastics. Philadelphia, F. A. 

Davis. !«•. 116 p. 76 cento. 
Ohm, G. 8. The Galvanic Circuit Investigated 

Mathematically. Trans, by William Francis. 

New Tork, Van Nostrand Co. 18<*. 800 p. 60 

cento. 
PowBLL, J. W. Tenth Annual Report of the U. S. 

Geological Survey, 1888-80. Part i., Geology. 

Part U., Irrigation. Washington, Govetnment. 

2 vols. 4». pp. 708, 181. ^ ^ ^ 

School abd Collbob: devoted to secondary and 

higher education. Edited by Ray Greene HuUng. 

Vol i. No. i. Jan., 1888. Boston, Ginn ft Co. 8«. 

Paper. 64 p. $1.60 a year; 80 cento a number. 
SooTT, Albzahdbb. An Introduction to Chemical 

Theory. Edinburgh, A. J. C. Black. 18«. 874 p. 

Si 85 
Sbxton, 'sabubl. Deafness and Discharge from the 

Ear. NewTork, J. H. Vail&Co. 18^ 80 p. 
Thb Philosofhioal Rbvibw: bi-monthly. Edited 

by J. G. Schurman. Vol. i. No. i. Jan , 1808. 

Boston, Ginn & Co. 8«. Paper. 188 p. $8 a 

year: 75 cents a number. , ^^ 

Wild, H. Aunalen des.Phy8lkaU8chen Central-Ob- 

servatoriums. Jahrgang, 1800. Theit 1. St. 

Petorsbur*, Haiserliohen Akademie der Wissen- 

sohafton. 4<'. Paper. 



Wants. 



A ny ptr99n $**kimg a poHtion /or which hs i$ qmdi' 
/Ud by hi$ teitntific aiiainmtntt^ orany/erton uekiug 
t0m4 ont t0 fill a potition 0/ this character y be it thai 
^/a ttiuhtr c/ $et€UC9yChemist^ draughtsman^ #r what 
act, may have the * Irani* inaerted under this head 
frbb op cost, i/ he taiiifies the publisher 0/ the suit- 
able eharaeier o/his application. A ny person seehing 
it^formaiion on any scientific question^ the address 0/ 
any scientific maUy or who can in any way use this coi" 
umn for a purpose consonant with the nature 0/ the 
papery is cordially invited to do so. 

WANTED.— (I) A white man versed in wood and 
iron working, able to work from specifications 
and plans, suited for an instructor of boys; his bus- 
iness to have charge of shops of school, outline and 
direct the work for foremen and studento; salary to 
b9 $1,000 per annum (nine months). (8) A man 
(black preferred) to teach the colored, iron working 
and forgins, subordinate to the precedinfc; salary, 
$780. (9) A man (white) competent to take classes 
in engineering (assistant's position), but with the 
ability to perform any of the work required in anv 
of the ordinary engineering courses of our universi- 
ties; salary from $1,000 to $1,6C0. A. H. BEAL8, 
MilledgeTUle, Ga. 

WANTED.— Two or three efllolent computers with 
good knowledge of Spherical Trigon6metry and 
ready use of logarithms, for temporary employment 
in the office of the Coast and Geodetic Survey. Ap- 

8lioanto should furnish evidence of their fitness for 
tie work. Apply by letter to the Superintendent, 
Coast and Geodetic Survey, Washington, D.C. 

117ANTED.-Sc/ence, No. 178. July 8. 1886, also 
VV Index and Title-page to Vol. YII. Address 
N. D. C. Hodges, 874 Broadway, New Tork. 



TOUNG MAN (81) would like a position in a 
I J college, laboratory, or observatory, is also will- 
ing to asust at a steam engine, eto. Address J. W., 
care of Science, 874 Broadway, New Tork. 



A 

ini 



W 



ANTED.— A position in the philosophical or 
pedagogical department of a colJese or uni- 
versity by a young man (80) who has had five years^ 
practical experience in teaching, and who has done 
four years' post-graduato work in philosophy, devot- 
ing his attontion during the last two years espe- 
cially to study and original investigation in scien- 
tific psychology and ito iH;>plloations in education. 
Address E. A., care Science, 874 Broadway, N. T. 
City. 



WANTED.— A suitoble position in Washington, 
D. C, not connectod with the Government, 
and with a salary not to exceed $660 a year, by an 
experienced biologist with six years' university 
training. Applicant has been a skilful surgeon for 
fourteen years ; is a practical photographer, car- 
tographer, and accustomed to the use of the type- 
writer. He is also capable of making the most fin- 
ished drawings, of any description, for all nuuiner 
of illustrative purposes in science; trained in mu- 
seum methods and work; also field operations and 
toxidermy in its various departments, and model- 
ing, production of casto, restorations of paleooto- 
logical specimens and similar employments. Address 
U. S. R., care Science, 47 Lafayette Place, N. T. 



Bxduuiges. 

[Free of charge to all, if of satisfactory character* 
Address N. D. C. Hodges, 874 Broadway, New York.l 

Wanted to buy or exchange a copy of Holbrook*s 
North American Herpetology. oy John Edwards. « vols. 
PhOaddphia, 1849. G. BAUR, CUrk Univenhy^ 
Worcester, Mass. 

For sale or exchaace, LeCoate, "(ecology;" Quain, 
"Aaatomy." a vols.; Foster, ^^Physiology," £ng. editionr 
Shepard, Appleton, Elliott, ana Stem, "Chemistry;" 
Jordan, ** Manual of Vertebrates;" ** International Scien- 
tists* Directory;*' Vol. I. Journal 0/ Morphelogy: Bal- 
four, "Embryology," a yols.;_ Lcidy, ** Rhisopods:'* 



a vols. 
Science, 18 vbls.,''iinbound. 
Lexington, Ky. 



C T. McCLINTOCK, 



For sale. — A ^ x 8V^ Camera: a very fine instrument, 
with lens, holders and tripod, all new; it cost over $40; 
orice, $s5. Edw. L. Hayes, 6 Athens street, Cambridge, 

To exchange Wright's ** Ice Age in North America " 
and Lc Cont?s ^'Elemente of Geology" (Copyright x88a} 



for **Darwinism,** by A. R. Wallace, ** Origin of Species," 
l^ Darwin, ''Descent of Man," by Darwin, ^'Man's 
Place in Nature," Huxley, **Menta] Evolution in Ani- 
mals,'' by Romanes, '*Pre-Adamites,*' by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog. to i-iomfl[.), platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Silliman^s Journal, 
■861-1885 (69-71 bound); Smithsonian Reports, 1854-1883; 
U. 8. Coast Survey. i8s4-&86o. Full particulars to ea* 
quirers. F. GARDINER, JR., Pomfret, Conn. 

For exchange or sale at a facrifice, an elaborate micro- 
scope outfit. Bullock stand} monocular objectives, one- 
sixth homeogeneous immersion, four-tenths, and three 
inch, Bausch tt Lomb, also one-fourth and one inch 
Spencer. Four eye-pieces. Objectives are the best made. 
Address Mrs. Marion Smith, 41 Branch Street, Lowell^ 
Mass. 



DEMP8EY A CARROLL, 
ART STATIONERS k ENGRATERS, 

WEDDING INVITATIONS, 

RECEPTION a DINNER INVITATIONS, 

VISITING CARDS, 

MENUS AND PROGRAMMES, 

UNION SQUARE, 

36 CAST FOURTCCNTH STREET* 

NEW YORK. 



January 15, 1892.] 



—Saxon & Co., Loodon, wilL publtab in March an English edi- 
ti<mor F^lix R^;ame;'a "Japon Pratique," an explanation of the 
Japanesa modes of working in wood, metal, lacqner, porcelain, 
and atnffs, accompanied by more than a. hundred designB. 

— Hacmillan Sc, Co. announce for esriy publication a n«w vol- 
ume of the LibraiT ot Philoeopbj, entitled "The Phlloaophy of 
Aesthetics," by Bernard Boennqnet, A.M., author of "Logic; or, 
the Morphology of Knowledge," and tmnslaba of Lotze's " System 
of Philosophy." 

— Longmans, Oreen, & Co. announce a new edition of " A 
Hand-book of Florida," by C^srles Ledyard Nort<M). 

— The opening article of the February Popviar Sciemx Monthly 
will be on " Personal Liberty," by Edward Atkinson and Edwaid 
' T. Cabot. It bears chiefly sa the labor question, giving the re- 
sults of an exhaustive examination of the deciaiotis of the courts 
contwming restrictiouB on hours and modes of labor, regulation of 
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the method of payment, etc. The pottery articles la the indDBtrial 
series will be followed by two on another attractive subject— the 
making of musical instromentB, by Daniel Spillane. The first of 
these, to appear in February, Is devoted to "The Piano-Forte." 
It deecribes the precursors of this instrument, and recounts the 
steps of improvement by which thUcountry has reached its present 
high position in the piano manufacture. Thearticle is illustrated. 
President David Starr Jordan ot Stanford University will have an 
account of how the faot-eptings and lava-dUTs of the Yellowstone 
Park were formed, and what adventures have befallen the Snny 
inhabitants of its lakee and streams. The article is called "The 
Story of a Strange Land," and it wUl be illustrated with several 
full-page and smaller views. "Urban Population" is the subject 
of the fourth of the Lessons from the Census, by Hon. Carroll D. 
Wright. It shows just how mgch ground there is for the current 
ai^trehensiou in regard to the increase of the slum population of 
cities. This paper also will appear in the February number. 



J^idc 



A most excellent and agree- 
able tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 

Dr. EPHRAm BAmtAir, Cedarrille, N. J., 

' ' I have used it for several years, not only 
in my practice, bvt in my own individual 
case, and consider it nnder all circumstances 
one of the best nerve tonics that we possess. 
For mental exhanition or overwork it gives 
, renewed strength and vigor to the entire 

Descriptive pamphlet free. 

RueiTont OiMiicsl W«rk*, ProridtsMi R. I. 



Beware of Snbstittttes and Imitationa. 

OAOnOM.— Be BMr* tb« wnrti "H«re- 
rnrA'e" la on the label. All olhera are 
■parlttna. Never aold 1b balk. 



THE AMERICAN RACE: 

By DANIEL G. BRINTON, H.D. 

"The book la ons ot DDUsnal tsterest and valae."— 
InItT Oetan. 

" Dr. DsDlel O. Brlotoii wilMs estbe MikDawledged 
matborlt; of tbs nibj»t."— FhitodelpAJa Pnt*. 

•• Thii vork will b« of gsnnlnfl Talae to all who 
wlih to koDW tba labstuioci ot what baa been tonilil 
eat abont the Indl^Doua AmericaDa." 

"A masterlj disonaalon, and as ai 
snooewtnl gducatloD of the povan of 
— J^ilodelpUa Ltdgtr. 

Price, postpaid, %%, 



I. D. C. EODCES, 874 Bnidiiy, 1. 1. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPSBIOB AND STASDASD QVALITl. 
LewlinK Not.: 048. 14, 130, 135. 239, 333 



rar Salt ky all I 

TIE UTEIIUH tniL Hi ••., 

riiffcB:OaiadaB.M.J. 9« J»lia fli.. Nrw Verk. 



T 67 PARK PIACE, NEW YORK 



ffi 



i PTiiKlp)aihn(,laaoiiuui» *llho*I>tsdrsru|. 
ooaplM* Cilnlir [or ■» Imlh fiDB 



HUDBOM OF lETEOROLOGICil TULES. 

By As8T, Prof. h. a. Hazen. 
197 pp. 8°. 

Professor Waldo says; " I heartily recom- 
mend them to all workers in meteorology, 
and do not see how any of our American 
meteorolc^iets can afford to be without a 
copy." 

Frofesaor Symons of London says :' ' ' They 
are onqnestionahly valuable helps, which 
nmst be kept handy, and replaced when 
worn out," 

Prion, postpaid, $1. 

I. D. C. H0D6ES, 871 Broadfay, ItiTork. 



POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For uic In Colletei lad Nonnal Schools Price jo ccnu 

Sent Irc br put by 

N. P O. HOIKtBB, ST4 Broadway, N. T. 



IIIHCDIIC CUaiHBT SrscmairB. Colliotions 
nillLllllLgi Fob Blowpipe Akutscs. 

Idrjceat and DDest itosk In U. S. IDOpp. lUnatrated 
Catalogue, paparboDnd, ISO.; oloCb bound, tSo. 
QSO. L. KNQLIBH * CO, Hlneraloelata, 

Rtmovtd (0 TBB A 716 Broadway, Kew Yorh 



PATENTS 



Old and Rare Books. 



JACK NUMBERS 



USERS >iid complete icti of leading Uu. 
Rtia Uw. AH. MAG. EXCHANGE. 




DO YOD INTEMD TO BDILD? 



floor plana, desotiptlona. a 



uranitei] in tbree Tolumea. In them jou will Bod perspeotlve view*, 

_>i^. —A .—I — . • — . ... 1Q5 t««tprnl, nevr deelcna for 

-. - - _ - . -, — dng Flails, Detalla. and Bpsclooetlona. 

vbloh enable joa to boJd tvltkont delay*, nslatakee «r qaarrele wllh joni balld- 
er, and which any one can nnderetaad. VoL 1. oontalns S5 coprrlgbted desUni ot 
honses, EOaUns between tfiOD and IIROO. Vol. II. oontalna 18 aopjrlshted aealgna. USOO to 
tSCMa. Vol. III. ooDtalDS 1& ooprrlghted deatgna, SWOO to ISOKf. Prtoe, bT mail, fl.OO 
encli. or ta.OO for ibe set. 

*'COI>ONIAL HOUSES,!' a Tolnma ahowlDg Perap«cU*aa and Floor Flans ot 
k ranged In the InlmlUble style ot tbe Colonial Archlteoture, and haTlng all modem 



H. D. C, 



>, 874 Bmadfay, Nev York. 
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SCIENCK 



Fact and Theory Papers 

I. THE SUPPRESSION OF CON- 
SUMPTION. Bj GODFBIT W. HAMBLROM, M.D. 

l'l°, 40c 

*• TlM inMtlmable Importance of the subject, the 
eminence of the author, and t^e noTelty of hU work| 
all combine to render the little treatise worth7 of 
special consideration. . . . We heartily commend 
Dr. Hambleton's booklet, and wish there were more 
•uch works/*— Editorial, Boi'ton Daily AdvertUer. 

'* The monograph Is Intereetlng In style, scholarly 
and well worthy of careful consideration. It Is de- 
void of technical expressions, and can be easily read 
and digested."— PAarmareiift'caZ Era, 

II. THE SOCIETY AND THE " FAD." 
By Apflbton Morgan, Keq. U°, 80 cents. 

'* Mr. Morgan founds a sensible and Interesting 
address upon a text furnished by a sentence from 
a young ladles' magaslne ; namely. * Browning and 
Ibsen are the only really dramatic authors of their 
century.' "— JVeic York Sun, 

III. PROTOPLASM AND LIFE. By 
C. p. cox. !«•. 76 cents. 

**To be commended to those who are not special- 
ists.''— Cfcr^fian Union. 

** Physicians will enjoy their reading, and find In 
them much food for thoughL**— 5f. Loui9 MediccU 
and Surgical Journal, 

" Mr. Cox reviews tbe hlstoir of his subject wltb 
knowledge and skUL "—Op«n Court, 

''It Is of extreme Interest."— if edtra/ Age. 

'* Worthy of a careful perusal.*'— /ndiana Mediea 
Journal. 

'* An Intereetlng and popular account of the ten- 
dencies of modem biological thought."— Popv/ar 
Science News. 

"All Interested In biological questions wlU find 
the book fssclnatlng."— PAarmaceuftcal Bra. 

' ' The author displays a very comprehensive grasp 
of his subject."— Pu6«c Opinion. 

''Deserves the attention of students of natural 
ecience."— CriWc. 

IV. THE CHEROKEES IN PRE-CO 

LUMBIAN TIMES. By Ctrits TnouAB. ld«. $1 

Dr. Thomas has already presented to tbe public 
some reasons for believing the Cherokees were 
mound-buUders, but additional evidence bearing 
on the subject has been obtained. A more careful 
study of the Delaware tradition respecting the Tal- 
lejrvi satisfies him that we have in the Bark liucord 
(Walam Olum) Itself proof that they -were Chero- 
kees. He thinks the mounds enable us to trace back 
their line of migration even beyond tbelr reeldOLce 
in Ohio to the western bank of the Mississippi. The 
object Is therefore threefold: 1. An lllustation of 
the reverse method of dealing with prehistoric sub- 
jects; 2. Incidental proof that some of the Indians 
were mound- builders; 8. A study of a single trfbe In 
the light of the mound testimony. This work will be 
an important contribution to the literature of the 
Columbian discovery which will doubtless appear 
during the coming two years. 

" A valuable contribuilou to the question, * Who 
were the mound-builders? ' "—New York Times, 

"Professor Cyrus Thomas undertakes to trace 
back the evidences of a single Indian tribe into the 
prehistoric or mound-building age."— JV^. Y. Sun, 

" An interesting paper."— CArwf tan Union. 

V. THE TORNADO. By H. A. Hazen. 

12* . %1. 

" The little book is extremely interesting."— Bos- 
ton Transcript. 

" A book which will Und manv readers. The 
chapter on ' Tornado Insurance ' is of Interest to 
all property-holders in the tornado States."- iTos^on 
Herald. 

it t rp^o Tornado' Is a popular treatise on an impor- 
tant province of meteorology, in which sc lence, the 
author. Professor Hasen of the United States Signal 
Service, may be regarded as an expert." -Phiiadel- 
phia Ledger. 

VI. TIME-RELATIONS OF MENTAL 

PHENOMENA. By JOSEPH JlBTROW. 12<>. 60c. 

" All students of psychology will find the book full 
of interestlDg facts. Professor Jastrow's good qual- 
ities as a thinker and as a writer are too well and 
too widely known to require comment."— Puft/tV 
Opinion. 

" A useful work for psychologists— as well as the 
general reader— by setting forih in brief and easily 
intelligible form the present state of knowledge In 
regard to the time required for the performance of 
mental acts."— TAe Critic. 

VII. HOUSEHOLD HYGIENE. By 
Mart Taylok Bissbll. 12°. 75 cents. 

" A sensible brochure.*'— Broofctyn Eagle. 

" Practical and sensible."— Pu6Itc Opinion, 

" The advice and excellent information which it 
contains are tersely and intelligently expressed.'*— 
Boston Medical and Surgical Journal. 

*' Practical and simply written."— £[prtnft^/d Be- 
publican. 

"The best monograph on home hygiene."— i9f. 
Louis Olobe-Democrat. 

In Preparation. 

VIII. THE FIRST YEAR OF CHILD- 
HOOD. By J. Makk Baldwin. 



M. D. C. HODGES, 874 Broadfay, Kef Tort 



SPRING iOTTONS. 

Anderson's Zepbyrs, 
Printed Mulls, 

MIM MM Nalgsootis, 

Figured Crepes, 
Stripe and Plain Batiste. 



NEW YORK. 



JANUARY 
DRESS GOODS SALE. 

We begin to-day our regular after-holiday 
sale in the Dress Goods Department. 

An immense variety of Plaids of Scotch, 
French, and English make, in both gay and 
subdued colorings— prices reduced one-half. 

Many excellent values in stylish Cheviots 
and Tailor Suitings, Double Rib Diagonals, 
etc. 

Reductions, also, in prices of Cashmeres, 
Serges, and other Plain Goods- Bargains at 
every counter. 

For early Spring we have opened several 
new lines of attractive mixtures, 52 inches 
wide, $1.00 and $1.25 per yard. 

James McCreery & Co. 

BROADWAY & llth STREET, 
BiEW YORK. 

LINENS. 

Art Embroidery LinenB, LinenB for the 
Bedroom, Dining-room, or Kitchen, in 
large assortment. 

Linen Qoods have been our Bpecialty for 
nearly forty years, and there is no desirable 
linen article or fabric which may not be 
found in our stock. 

We gladly send samples of such of our 
^oods as can be sampled. To get some 
idea of the range of goods we keep, write 
for catalogue. 

James HcGntcbeoD& Go., 

THE LINEN STORE, 

64 & 66 West 23d St., New York. 
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COMPANY. 

95 MILK ST., BOSTON, MASS. 




Thi8 Company owus the Letters 
Patent granted to Alexander Gra- 
ham Bell, March 7th, 1876, No. 
174,405, and January 30» 1877, 
No. 1M;,787. 

The Transmissfon of Speech by 
all known forms of l':LBCTKi€ 
HPGAKINO TELEPHONES in- 
fringes the right secureti to this 
Company by the above patents, and 
renders each individuahii^eroftel- 
ephones, not fiirnislied by it or its 
licensees, responsible for huch nn- 
lawAil use, and all the conse- 
quences thereof and liable to suit 
therefor. 

/ilew Method of Protecting Property 
from Lightning, 

Tbe Lightning Dispeller. 

Price, $20 to $30.— According to size. 

Tbe Patent Lightning Dispeller is a conduc- 
tor specially desig:ned to dissipate the energy 
of a lightning discharge, — ^to prevent its 
doing harm, — placing something in its ]>ath , 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 

Correspondence solicited. 



AGENTS WANTED 



The American Lightning Protection Company, 

United Bank Building, Sioux City, Iowa. 
A TEMPORARY BINDER 

for Science is now ready, and will be mailed 
postpaid on receipt of 75 cents. 

This binder is strong, durable and 
elegant, has ^ilt side-tide, and aU 
low» the opening of the pages per- 
fectly flat. Any number can be 
taken out or replaced without dis- 
turbing the others, and the papers 
are not mutilated for subsequent 
permanent bindine. Filed in this 
binder, Scitmceis always convenient 
for reference. 

Temporary binders of the same 
description but without side title, to 
fit any paper or periodical of ordi- 
nary size, will be mailed postpaid on receipt of price as 
given below. In ordering, be sure to give the name of 
paper or periodical and style of binder. 

8 to 18 inches long, cloth, $0.50; leather, to. 60. 
.». «t .i 60 '* 75. 

•• •' ♦* 75 *' 1.00. 

1. 00 ** t.as. 




xa "' 14 
17 " 19 
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N. D. C. HODGES, Publisher, 

874 Broadway, New York. 
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Single 
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single uopibs, xen ubnts. i? 
$8.50 Per Year, in Advance. ' || 



Contents. 



** Divine Healing.*' C. F. Nichols, 
M.D 

Notes and News 

Forty Years of Wheat Culture in 
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DIVINE HEALING." 



About twenty years ago a half-educated trifler from Ger- 
many, babbling, as they all do now, a travesty of undigested 
"metaphysical philosophy" displayed in a nimbus of re- 
ligious cant, concerning whom' the most injurious reports 
were circulated and have never been contradicted — this 
man became the apostle of a large following, and the worthy 
founder of the most notorious of the ^* schools" spawning 
ever since in the shallow waters of *' Christian science," and 
there is of late a pitiful increase of faith, particularly on the 
part of religious people, in the prayers, promises and neglect 
of these healers, until cancer, diphtheria, and typhoid are 
left without challenge or remorse in the control of " Divine 
Healers," '* Christian Scientists," ** Faith" and *'Mind 
Curers," and ** inspired" persons in all garbs, who advertise 
variously, while each calls all others '* quack." 

Here is a ** philosophy " which literally insists that there 
is neither pain nor disease; ' cancer is an imagination. How 
patient, after all, are our legislators 1 

Serious argument against the hypocritical nonsense of 
these parasites in the medical profession would hardly have 
seemed called for, — so silly is the silliness, so crazy the 
craze, — were it not true that their influence is widely and 
perniciously felt. As keen an observer as Mr. Edward Eggle- 
ston has thought the status of '^Christian Science" so seri- 
ous an evil that his last work, '^ The Faith Doctor," is a strong 
indictment of its murderous counsels. 

Popularity is easily gained, for the dead tell no tales. 
Christian Science murmurs its experimental prayer over the 
sick as material, while its triumphal march gathers a noisy 
ovation from the imaginative, the neurotic, the convalescing, 
and from certain surgical cases, stiff- jointed, rheumatic, or 
weak, and simply needing reassurance to take up beds and 
walk. From New England to the extreme West, towns and 
communities swarm with the new '* practitioners." ** The 
number of these regularly graduated cannot be accurately 
estimated, but they are numbered by the thousand. Within 
the limits of one school there are about thirty organized 
churches, and also one hundred and twenty societies which 
maintain regular services." * 

Numerous periodicals make their appeal in such priestly 
vestments as have never been assumed by Ayer's Almanac 
or the most plausible of the Guides to Health, Twenty- 
three institutes, scientific and metaphysical, are advertised 
in one periodical.^ 

Here whoever listens becomes a titled practitioner (C.S.) 
and is ** inspired," however brief the course of instruction. 
'* There are about fifty dispensaries and reading-rooms, and 

> ▲ portion of thl0 paper was publlBhed In Boeton Tranaorlpt, Dec; 21, 1891, 
in reply to a communication, Boston Transorlpt, Not. 7, favoring Divine Heal- 
ing aa ** the more excellent way.** 

« ** Science and HealUi,** pp. 188, 190, 881, etc " Ton say a boU is inflamed 
and SMOnfnl, but tbat is impossible '' (881). ** Inflammation, tuberoles, liemor- 
rhage and decomposition are but thoughts, beliefs " (18^. 

* American Spectator, Dec, 1891. 

« Cbiifltian Science Journal, Jan., 189;!. 



a rapidly increasing literature for Christian Science; one of 
the other schools. Mind Cure, has also a large number of 
organizations similar in character.'^ ' 

Beputable physicians occasionally yield to the importuni- 
ties of patients, or the specious argument from the a.s8umed 
standpoint of religion, and endorse the practice of Faith 
Cure, wholly or in part. Given an inch, an ell is taken, 
and the fanatical statement has already been made that there 
exists no opposition to Divine Healing on the part of medi- 
cal men.* 

Yet every veracious medical article and authentic report 
written during the past decade to show the service of air, 
diet, exercise, baths, or medication, is the enlightened protes 
of science, i.e., of confirmed and verified experience, in op- 
position to sensational, hysterical, superstitious pseudo-sci- 
ence. 

Concession on the part of any physician to the childish 
credulity of a bygone age is simply high treason to his noble 
profession. A medical man who is still conducting cases of 
successful treatment should reflect upon his ingratitude to 
Alma Mater, and U]K>n the comment which must greet a step 
which seems to stultify his own professional life and give 
support to a dangerous class in the community. His col- 
leagues will, inevitably, question his sincerity and ask for a 
logical defense. 

Religious observances have their time and place, but the 
Almighty evidently always employs means; the preachers are 
accepted agents in matters spiritual, perhaps the doctors are 
the convenient instruments to cure disease. 

A disorder so serious, visible, established, and contagious 
as diphtheria, is not to be left to faith and prayer alone. 
The writer has never seen a cure wrought by such ajgency^ 
but he has met with several instances where, in this disease, 
faith without works has brought adout a most disastrous re- 
sult. Prayer accompanying unskilled attendance in child- 
bed has proved to be infanticide. 

The fact remains (statistics are stubborn) that *' The Prayer 
Test " submitted some years ago was unsuccessful in applica- 
tion, both here and in England, and it is not now referred 
to by those who so confidently offered it. 

Consumption is unwisely chosen as a chief example of the 
hopelessly incurable, therefore to be abandoned to prayer.^ 
Dr. Cullis has here failed to help;' the bacteria still defy 
his methods. But medical science accomplishes very muck 
in this disease, more and more from year to year. Even the 
removal of patients to antiseptic air and a warmer climate 
completely cures in many instances. Dr. Burnett recently re- 
ported fifty cases of advanced consumption of the lungs cured 
in England in spite of the climate, and medical authorities 
are nearly unanimous in promising aid at early stages of 
phthisis. Why should we, so equipped with books, profes- 
sional training, experience, and a sense of responsibility 
toward our fellows, abandon the care of consumption to the 
pseudo-scien tists ? 

• Am. Spectator, Dec., 1891. 

• Jounial of the Byangelical AUiance, Not. 14, 1891. 

"> Boeton Transcript, Not. 7; Chr. Science Journal, Jan., 1892; Science and 
Health, p. 188. 

" In the Ck>nsnmptiTee' Home, a large faith institute, located in Boston. 
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It is most emphatically true, and to be recognized by 
every thoughtful mind abreast with the currents of modern 
life, that, underneath all the enormous quackery and folly 
of the healers, there are certain tendencies in the movement 
which are true and which have given to it power and influ- 
ence. An influence early seen among us, and which, we 
trust, will be perpetuated as a flual boon to the sick, was the 
leading of popular thought, in a hard and sceptical time, 
into a more spiritual conception of disease. Rightly applied, 
and by educated persons, such forces in nature as mesmerism 
(hitherto misapplied), and the still questionable hypnotism, 
seem destined to be of inestimable service in the treatment 
of all sickness, most obviously in disturbances of the nervous 
system. 

Happily, 

^* The qualities that soothe and heal and bless 
Are scattered at the feet of men like flowers.' ' 

There are men and women everywhere who forget fear 
and self and give out their beautiful life to the sick. No in- 
telligent physician now neglects the menial, even the psychic 
states of his patients. Subtle gifts and powers are seen in 
the highest, or philanthropic, type of the medical man ; for- 
tunate is the patient whose doctor adds all noble ways and 
works to his professional acquirements. Abercrombie, Big- 
elow, and Clark were, temperamentally, sunshine, faith, 
patience, and hope. 

Such ministrations are, however, but accessory to medical 
treatment, and should not arrogate the powers and functions 
of science, 

* * For who shall change, by prayers or thanksgivings. 
The mystery of the cruelty of things ? ' ' 

When the son of Mr. Moody, the revivalist, lay sick of 
flcarlet fever, Mr. Moody's daily prayer, thousands helping 
him in the great tabernacle, was for the doctor's guidance. 
*' May my boy's doctor be directed, and may he save my 
child I " That doctor's attitude toward revivals was so ques- 
tionable that the boy^s cure by prayer in this partnership 
was one among numerous modern miracles. ButtheM.D.'s 
chosen by D.D.^s are quite apt to be unbelievers. Even 
missionaries are shockingly delinquent in this matter, and 
waste no time by employing the mongrel attaches who fol- 
low the fathers, if only a scoffer full of knowledge be at 
hand. How often has the writer seen this wise prudence 
exercised by the mission leaders of the Sandwich Islands. 

Perchance, to aid us all, a class of honest healers or help- 
ers will at last arise whose representatives may not call 
themselves divine, and may not assume to cure all conta- 
gious and organic disease. 

I venture, finally, to apply to the mental healers(?) words 
of an eloquent writer directed against others accused of like 
delinquency: **They trust to nature, which cannot, like an 
intelligent surgeon, bring together the gaping lips of a 
wound, and by their union effect a cure; which, not know- 
ing how to tie a wounded artery, suffers a man in full health 
and energy to bleed to death ; which, in order to remove a 
splinter from the cornea, c'estroys the whole eye by suppu- 
ration. In an affair so important as that of healing, a pro- 
fession requiring such intelligence, judgment, and skill, how 
could they blindly take the vital power for their best in- 
structor and guide, whilst reflective reason and unfettered 
judgment, those magnificent gifts of the Deity, have been 
granted to man to enable him inBnitely to surpass its per- 
formances for the benefit of mankind? ^* 

C. F. Nichols, M.D. 



NOTES AND NEWS. 

The lUustrated American says: *<It has been decided that 
it is necessary to send an expedition to Greenland this year to 
rescue Mr. Peary and his party. The necessity being admitted no 
one will object to the relief expedition. But it does seem proper 
to recall some of the conditions under which the original party 
started? Mr. Peary sought, before bis departure, to inspire the 
belief that the difficulties encountered by previous Arctic explorers 
would be avoided in a large measure. In this position he was 
sustained to some extent by the wonderful journey across Green- 
land performed by Dr. Fridjof Nansen. After passing the bar- 
riers of snow and ice on the coast, he hoped to travel over the 
snow plains of the interior without difficulty on the skier that 
served Dr. Nansen so well. After the expedition started it was 
discovered that he had taken too rosy a view of the prospect. 
His arrangements were not so complete as they should have been ; 
so simple a matter as obtaining the co-operation of the Danish 
Government, and the assistance of tbe officials in Greenland, had 
been overlooked. When the party that accompanied him to 
Greenland returned, grave apprehension for the safety of himself 
and his companions was felt. And the feeling of apprehension 
becomes intensified when it is remembered that one of the persons 
thus subjected to unnecessary risks of suffering, starvation, and 
perhaps death among Arctic snow wilderness is a woman, Mr. 
Pearl's brave wife." 

— We learn from Mind that the second session of tbe Interna- 
tional Congress of Experimental Psychology will be held in Lon- 
don, on Tuesday, Aug. 2, 1893, and the three following days, un- 
der the presidency of Professor Henry Sidgwick. Arrange- 
ments have already been made by which the main branches of 
contemporary psychological research will be represented. In ad- 
dition to the chief lines of investigation comprising the general 
experimental study of psychical phenomena in the normal human 
mind, it is intended to bring into prominence such kindred de- 
partments of research as the neurological consideration of the 
cerebral conditions of mental processes; the study of tbe lower 
forms of mind in the infant, in the lower races of mankind, and 
in animals, together with the connected laws of heredity ; also the 
pathology of mind and criminology. Certain aspects of recent 
hypnotic research will also be discussed, and reports will be given 
in of the results of the census of haUucinations which it was de- 
cided to carry out at the first session of the congress (Paris, 1889). 
Among those who have already promised to take part in the pro- 
ceedings of the congress may be named tbe following : Professor 
Beaunis, Monsieur A. Binet, Professor Pierre Janet, Professor Th. 
Ribot, and Professor Ricbet (France); Professor Lombroso (Italy); 
Dr. Goldscbeider, Dr. Hugo MUnsterberg, Professor G. E. MtUIer, 
Professor W. Preyer, and Dr. Baron von Schrenk-Notzing (Ger- 
many); Professor Alfred Lehmann (Denmark); Professor N. 
Grote and Professor N. Lange (Russia) ; Dr. Donaldson, Professor 
W. James, and Professor Stanley Hall (United States of America); 
and Professor V. Horsley, Dr. Ch. Mercier, and Dr. G. J. Romanes 
(England). It is also hoped that Dr. A. Bain, Professor E. Her- 
ing, and others, may be able to take part in the [iroceedings ; and 
that some, as Professor W. Wundt, who will not be able to attend 
the congress, may send papers. As a specimen of tbe work that 
will be done it may be said that Professor Beaunis will deal with 
Psychological Questioning ; Monsieur Binet with some aspect of 
The Psychology of Insects; Dr. Donaldson with Laura Bridgman; 
Professor Stanley Hall with Recent Researches in the Psychology 
of the Skin; Professor Horsley with The Degree of Localization of 
Movements and Correlative Sensations; Professor Pierre Janet 
with Loss of Volitional Power; Professor N. Lange with Some 
Experiments and Theories concerning the Association of Ideas ; 
Professor Lombroso with The Sensibility of Women. Normal, In- 
sane, and Criminal; Dr. MOnsterberg with Complex Feelings of 
Pleasure and Pain; and Professor Ricbet with The Future of Psy- 
chology. A committee of reception has been formed, which in- 
cludes, among others, the following names: Dr. A. Bain, Dr. D. 
Ferrier, Mr. F. Galton, Dr. Shad worth Hodgson, Professor V. 
Horsley, Dr. Hughlings Jackson, Dr. Charles Mercier, Professor 
Croom Robertson, Dr. G. J. Romanes, Mr. Herbert Spencer, Mr. 
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Stoat, Dr. J. Ward, and Dr. de Watteville. The fee for 
lanoe at the coogrees is ten abillings. Arrangements will 
ide for the aooommodation of foreign members of the con- 
at a moderate expense. Communications are invited, which 
d be sent to one of the honorary secretaries (F. W. H. Myers, 
lampton House, Cambridge; or James Sully, East Heath 
< Hampstead, London, N.W.)not later than the end of June, 
s much earlier than that date as possible. The cooamunica- 
ihould be accompanied by a precis of its contents for the use 
ambers. 

[n a recent number of the Revue Midieale de la Suisse Bo- 
'e, Dr. Grand jean has related a case of very great interest. It 
tof a man of thirty-four, who, with the exception of an attack 
nnambulism at the age of eight — an attack in which he had 
id into his father's bedroom and congratulated him on being 
d king of Italy — had been previously healthy. Towards 
id of January, 1890, he began to suffer from nightmare and 
ssion, without apparent cause, but he had no headache or 
ing. This condition persisted for two weeks. Then, on 
9, after going to his office and working as usual^ at nine 
k in the morning he took his hat, set out on foot, and ar- 
at Payeme, a village fifty kilometres distant. He had no 
ection of anything that happened from the time he left his 
until he awoke, in the middle of the night, in an inn at 
me. His txx>t8, he found, were much worn, but his clothes 
in good order. He presented none of the usual effects of 
g passed through an epileptic paroxysm, except that he had 
ent headache. After this he remained as usual for seven 
bs, except that he had occasional *' absences." Thu9, on 
cx»sion, while writing, he was surprised to find that he had 
lued at his work for an hour without any recollection of hav- 
lone 80. The work was done perfectly, without a single 
ke. At the end of the seven months he had another attack 
tr to the first, but lasting for two days, during which he had 
about to different places acting in a manner which did not 

any observer as strange or peculiar, but being all the time 
isciouB. Five months later he had a similar, even more 
rate, attack, which also lasted for two days, and was fol- 
1 by headache more violent than usual. Dr. Grand jean comes 
) conclusion that this is undoubtedly a case of epileptic au- 
tism. He does so from the nature of the attacks, from the 
that the man also suffered from * * absences " of longer or 
3r duration, really attacks ot petit mal, and because the latter 
ne almost totally suppressed under treatment by the bro- 
\, The case is an important one, and it should serve to im- 
the fact once more that some criminals who profess complete 
isciousness of the act or acts with which they are charged 
really be the subjects of epileptic automatism. If this pa- 
bad committed some crime during one of those periods of 
isciousness, a defence to the effect that he was the subject of 
»sy Would have been received with considerable doubt, espe- 

a3 there was nothing in the nature of a severe fit to point to 
J former history, but only those temporary ** absences" with- 
ny obvious convulsion. 

At the meeting of the Chemical Society of Washington, Jan. 
rofessor H. W. Wiley presented a paper on ** Midzu-ame." 
ample of midzu-ame or Japanese glucose analyzed by Pro- 
' Wiley was brought to the laboratory of the Agricultural 
rtment by Dr. W. St. George Elliot, having been sent to him 
Yokohama by Mr. J. H. Loomis. A sample of heavy con- 
tner's glucose wajs analyzed at the same time and the two 
ared. The characteristic of the midzu ame is its high per- 
ge of maltose, nearly all of the reducing sugar present being 
)se. The ash of the midzu-ame contained only a trace of 
atej, no lime, no chlorium, and was strongly alkaline. The 
f the confectioner's glucose contained large quantities of sul- 
«, very little lime, and was also alkaline. The pleasant 
r of the midzu-ame seems to render it preferable to glucose 
onfectioners* use, and Professor Wiley thought it may be 
led to have an important future in this respect. He referred 
use in Japan, where it has been used for medical purposes 
dialyzed iron and cod liver oil. Its only adantage over 



malfine is its easy digestibility. Professor Wiley also described 
the methods of manufacture in Japan as given by Dr. J. C. Berry 
and by Mr. Loomis. W. F. Hillebrand, in his paper on " Zinc- 
bearing Spring Waters from Missouri," described the springs as 
issuing from a low bluff a few miles south-west of Joplin, and 
their chief constituent as zinc sulphate, amounting to three 
hundred parts per million in a total weight of less than twice 
that amount of salts. Cadmium, lead, and copper were found in 
small quantity, and the other constituents were sulphates of cal- 
cium, magnesium, sodium, potassium, manganese, aluminium, 
and iron; also calcium carbonate, silica, and a small amount of 
sodium chloride. 

— Professor Albert A. Michelson of Clark University has been 
invited by the International Bureau of Weights and Measures to 
spend the coming summer at the Bureau's laboratory at Breteuil, 
near Paris, for the purpose of establishing a metric standard in 
terms of wave lengths of light. Of the three methods of deter- 
mining a standard of length, the measuring a quadrant of the 
earth's circumference, the oscillation of a pendulum imder given 
conditions, and the length of light waves at a given line in the 
spectrum, the last is the most accurate and has the advantage of 
being a cosmic rather than terrestrial standard. In his original 
paper explaining the method, Professor Michelson had the co 
operation of Professor Morley of Cleveland. The invitation of the 
International Committee has been accepted by Professor Michelson 
with the informal approval of the president an^ trustees of Clark 
University. Their formal action in granting him leave of absence 
only awaits the arrival of official papers from Paris and Berlin. 
The order for the additional new * apparatus has been placed with 
the American Watch and Tool Company of Waltham and with Mr. 
Brashier of Pittsburg. The working drawings have been made 
by F. L. C. Ward well. Professor B. A. Gould of Cambridge, the 
well-known astronomer and American representative of the Inter- 
national Congress of Weights and Measures, writes to President 
Hall as follows : " The proposed investigation is a magnificent one, 
audacious, yet already proved by Professor Michelson to be feasi- 
ble. The honor inuring to our country by the selection of an 
American professor to carry it out and an American artist for con- 
structing an apparatus requiring 8uc)i surpassing delicacy is one 
which, I am confident, you will appreciate as highly as I do. It 
is my conviction that the assent of Clark University will not only 
redound to its high honor and be gratefully recognized throughout 
the civilized world, but will constitute an enduring title to re- 
membrance and full appreciation in the history of science. It 
seems to me a just source of pride that our country should be' 
called on to take the chief part, both scientific and technical, in 
such an undertaking, and I will not deny that I am considerably 
elated by it.'* Telegrams from Professor Foerster at Berlin and 
Hirsch of Switzerland, president and secretary, respectively, of 
the International Bureau, have been received, ratifying all ar- 
rangements. 

— The Indiana Academy of Science held its annual paeeting in 
the Capitol at Indianapolis, Dec. 80 and 31, 1801, under the presi- 
dency of Professor O. P. Hay of Butler University, Irvington, Ind. 
Owing to the great number of papers entered, it was necessary, 
throughout the most of the meeting, to meet in two sections: 
Section A., zoology, botany, and geology; Section B., chemistry, 
physics, and mathematics. On Wednesday morning and evening 
general sessions were held. At the latter the president's address 
on ** The Present State of the Theory of Organic Evolution " was 
delivered. There were ninety-eight papers entered, and under 
the rules none were permitted on the programme except such as 
were expected to be read. The committee appoii^d at the sum- 
mer meeting of the Academy, at Lake Maxincuckee, to consider 
the question of science work in the high schools of the State re- 
ported that it had brought the subject to the attention of the State 
Board of £<iucation, with the result that the presidents of Purdue 
University and Indiana University were appointed a commit- 
tee to prepare a circular of instruction, to be distributed by the 
board to high schools and to school officers. The circular is nearly 
ready for distribution. The committee appointed to secure the 
passage by the legislature of an act to protect native birds reported 
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that such legislation bad been secured. The following papers 
were presented: Some Suggestions to Teachers of Science or 
Machematics in High Schools, by T. C. Van Nuys; Notes on Nu- 
merical Radices, by C. A. Waldo; The Kankakee and Pure Water 
for North-western Indiana and Chicago, by J. L. Campbell ; Biologi- 
cal Surveys, by John M. Coulter; The Distribution of Tropical Ferns 
in Peninsular Florida, by L. M. Underwood; Unused Forest Re- 
sources, by Stanley Coulter; Preliminary Notes on the Geology' of 
Dearborn County, Ind., by A. J. Bigney; Jefferson County Cys- 
tidians, Hudson River Fossils of Jefferson County, Ind., and The 
Upper Limit of the Lower Silurian at Madison, Ind., by George 
C. Hubbard ; Variations in the Dynamical Conditions During the 
Deposit of the Rock Beds at Richmond, Ind. (by title), by Joseph 
Moore; The Relation of the Keokuk Groups of Montgomery County 
with the Typical Locality, and Comments on the Description of 
Species, by C. S. Beachler; On a Deposit of Vertebrate Fossils in 
Colorado by Amoe W. Butler; Topographical Evidence of a Great 
and Sudden Diminution of the Ancient Water Supply of the 
Wabash River (by title), and Source of Supply to Medial Moraines 
Probably from the Bottom of the Glacial Channel (by title), by 
J. T. Campbell ; Notes on a Ejmsas Species of Buckeye, by W, A. 
Kellerman; On the Occurrence of Certain Western Plants near 
Columbus, Ohio, by Aug. D. Selby; Preliminary Notes on the 
Genus Hoff manseggia, by E. M. Fisher ; Preliminary Paper on the 
Flora of Henry (bounty, Ind. (by title), by T. B. Redding and Mrs. 
Rosa Redding Mikels; A New Microtome, by George C. Hubbard ; 
Notes on the Organogeny of the Composit® (by title) by G. W. 
Martin; Notes on the Development of the Archegonium and Fer- 
tilization in Tsuga Canadensis ^nd Pinus Sylvestris, by D. M. 
Mottier ; Strange Development of Stomata upon Carya Alba Caused 
by Phylloxera, by D. A. Owen; Development of the Sporangium 
and Apical Growth of Seem of Botrycbium Virginianum, by C. L. 
Holtzman; The Flora of Mount Orizaba, by H. E. Seaton; An 
Apparatus for Determining the Periodicity of Root Pressure, by 
M. B. Thomas; Condensation of Acetopbenone with Ketols by 
Means of Dilute Potassium Cyanide, Condensation of Acetone with 
Benzoin by Means of Dilute Potassium Cyanide, and Pyrone and 
P.\ ridone Derivatives from Benzoyl Acetone, by Alexander Smith ; 
Carbonic Acid in the Urine, by T. C. Van Nuys and R. E. Lyons; 
Results of Estimations of Chlorine in Mineral Waters, by Vol- 
bardt's Method, by Sherman Davis; The Sugar Beet in Indiana, 
and Forms of Nitrogen for Wheat, by H. A. Huston; A Copper 
Ammonium Oxide, by P. S. Baker ; Di- benzyl Carbinamine, and The 
Character of Well Waters in a Thickly Populated Area, by W. A. 
Noyes ; Laboratory and Field Work on the Phosphate of Alumina, by 
H. A. Huston ; Recent ArchaBological Discoveries in Southern Ohio, 
by Warren K. Moorehead ; Photographing Certain Natural Objects 
without a Camera, bj W. A. Kellerman; Recent Methads for the 
Determination of Phosphoric Acid, by H. A. Huston; The Digesti- 
bility of the Pentose Carbohydrates (by title), and The Action of 
Phenyl-Hydrazin on Furfurol (by title), by W. E. Stone; A Graphi- 
cal Solution of Equations of Higher Degree for both Real and 
Imaginary Roots, and On Some Theorems of Integrations in Qua- 
ternions, by A. S Hathaway; The Section of the Anchor Ring, 
by W. V. Brown; A Note on the Early History of Potential Func- 
tions, by A. S. Hathaway ; Some Geometrical Propositions, by C. 
A. Waldo ; Some Suggested Changes in Notation, by R. L. Green ; 
An Adjustment for the Control Magnet on a Mirror Galvanometer, 
and A Combined Wheatslone*s Bridge and Potentiometer, by J P. 
Naylor; Hysteresis Curves for Mitis and Other Cast Iron, by J. E. 
Moore and E. M. Tingley ; Heating of a Dielectric in a CJondenser 
(preliminary note), by Albert P. Carman; Science and the Colum- 
bian Exposition, by J. L Campbell; Exploration of Mount Orizaba, 
by J. T. Scovell; Entomologizing in Mexico, by W. S. Blatchley; 
Distribution of Certain Forest Trees (by title), and Cleistogamy in 
Polygonium (by title), by Stanley Coulter; The Cactus Flora of 
the South-west (by title), by W. H. Evans; Methods Observed in 
ArchsBological Research (by title), by Warren K Moorehead; The 
Prehistoric Earthworks of Henry County, Ind. (by title), by T. B. 
Redding; A Review of the HolconotidsB, by A B. Ulrey; Some 
Additions to the State Flora from Putnam County, and Connect- 
ing Forms Among the Polyporoid Fungi, by L. M. Underwood; 
On LeConte's Terrapins, Eniys concinna, and E. floridana (by 



title), The Eggs and Young of Certain Snakes, and Observations 
on the Turtles of the Genus Malochlemys (by title), by O. P. Hay; 
The Gryllidas of Indiana, by W. S. Blatchley; The Outlook in the 
Warfare Against Infection (by title), by Theodore Potter; Our 
Present Knowledge Concerning the Green Triton, and The Proper 
Systematic Name of the Prairie Rattlesnake, by O. P. Hay ; The 
Blind Crayfishes of Indiana, and Remarks on the Crustaceans of 
Indiana, by W. P. Hay; Notes on Elaps fnlvus, by A. J. Bigney; 
Some Obeervalions on Heloderma Suspectum, by D. A. Owen; 
Some Observations on Photomicrography, by D. W. Dennis; Dis- 
eases of the Sugar Beet Root, by Miss Katberine E. Golden; 
Buffalo Gnats (Simulium) in Indiana and Illinois, by F. M. Web- 
ster; The Development of the Viviparous Fishes of California (by 
title), and Recent Additions to the Icthyological Fauna of Califor- 
nia (by title), by Carl H. Eigenmann ; Some Observations on In- 
diana Birds, by R. Wes McBride; On Indiana Shrews, and Notes 
on Indiana Birds, by Amos W. Butler; The Scales of Lepidoptera, 
by M. B. Thomas; The ^geria of Central Ohio, by D. S. Kellicott; 
Some Insects of Tasmania, and Early Published References to In- 
jurious ^Insects (by title), by F. M. Webster; The Continuity of 
the Germ Plasm in Vertebrates (by title), Biological Stations (by 
title). The Eyes of Blind Fishes (by title), and On the Presence of 
an Operculum in the Aspredinidas (by title), by Carl H. Eigen- 
mann ; Notes on Indiana Arididss (description of one new species), 
by W. S. Blatchley; The Relation of Neucleaplasm to Cytoplasm 
in the Segmenting Egg (by title), by C. H. Eigenmann and R. L^ 
Green; Plant 2^nes of Arizona (by title), by D. T. McDougal; Re- 
lation of Available Eozym in the Seed to Growth of the Plant, and 
The Potato Tuber as a Means of Transmitting Energy, by J. C. 
Arthur; Contributions to a Knowledge of the Grain Toxoptera 
(Toxoptera graminum) (by title), by F. M. Webster. A commit- 
tee was apiK)inted to arrange for publishing the proceedings of this 
meeting. Twenty active menbers were elected. 

— The College of Physicians of Philadelphia announces that the 
next award of the Alvarenga prize, being the income for one year 
of the bequest of the late SeiSor Alvarenga, and amounting to 
about one hundred and eighty dollars, will be made on July 14, 
1892. Essay d intended for competition may be upon any subject in 
medicine, and must be received by the secretary of the college on 
or before May 1, 1892. It is a condition of competition that the 
successful essay or a copy of it shall remain in possession of the 
college. 

— A complete series of soundings has been taken over the whole 
bed of the Lake of Genet ^, and a report is given in Cosmos, Vol, 
X. No. 9, by the engineer, M. A. Delebecque. The length of the 
lake is 45 miles and its greatest breadth 8^ miles. Its area is 223 
square miles, and the height of its surface above sea- level about 
1,2«30 feet. The bed of the lake U divided into two distinct parts, 
the Great Lake between Y voire and Villeneuve, and the Little 
Lake between Yvoire and Geneva. The bottom of the Great 
Lake is nearly level over an area of 17| square miles, and lies at a 
depth of 169 fathoms. The slopes are more sudden at the eastern 
end, where the mountains descend more precipitously to the 
water, the inclination being 48 degrees between Saint-Gingolph 
and Bouveret, and 56 opposite the Castle of Chillon. The River 
Rhone has made a deep channel, lined wich dykes, in the bottom 
of the lake. This channel extends in a tortuous course for a dis* 
tance of 3i miles from the mouth of the river. Near its com- 
mencement it has a depth of 190 feet, and beyond Saint-Gingolph 
it is still 80 feet deep, where the depth of the lake is 109 lathoms. 
Its formation is due to the large quantities of alluvium brought 
down by the Rhone, and to the lower temperature of its waters, 

. which causes them to flow under the waters of the lake. The 
Dranse, which brings down gravel and stone?, as well as mud, to 
the lake, has formed what is known as a torrential delta at its 
mouth, in the form of a cone, continually advancing further and 
further into the lake. The Little Like consists of four depressions, 
separated by bars of small elevation, projecting from the points 
of Nemier, Meseery, Hermance, and Bellerlve. The depths of 
these basins are 249. 229, 229, and 164 feet, respectively. At the 
bottom of this i>ortion of the lake are to be found traces of the 
passage of the ancient Rhone glacier which extended to Lyons. 
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The bar of Nemier, or at least its upper surface, has at one time 
formed part of a moraine. A bathymetrical map accompanies 
the article from which this note is taken. 

— Mr. Edgar Richards, who, for the past four and a half years, 
has been in charge of the chemical laboratory connected with the 
Internal Revenue Bureau at Washington, D.C., having been per- 
emptorily directed by his pbysician, Dr. F. Delafield of this city, 
to abstain from all work for some months in the department, has 
been forced to resign his position, as the Commissioner of Internal 
Revenue refused to grant him leave of absence in which to rest. 
Thus the government loses an efficient and faithful officer. Mr. 
Richards sails on the 2dd of January, by the " Werra," fur southern 
Europe, where he will remain for several months before returning 
to this country. 

— From some further surface and bottom temperatures recently 
taken by Commander Boulton, R.N., in Lake Huron, A. T. 
Drummond, in this month's Record of Science, concludes that the 
Georgian Bay forms a great cold water basin, somewhat isolated, 
not only by its physical surroundings but in the temperature of its 
water, from the central basin of the lake ; that the temperature 
of its bottom does not, even in summer, rise beyond about 
89.2^; and that the flow of cold water from Lake Superior into 
Lake Huron is divided by the position of the islands in the St. 
Mary's River and along the north shore of Lake Huron, a part 
•flowing to the Georgian Bay by the north channel, between the 
Manitoulin Islands and the north shore of the lake, thus keeping 
up the supply of cold water, whilst another part passes through 
the Detour and the neighboring channels into the central basin of 
the lake, but instead of mingling there with the warmer waters 
from Lake Michigan, appears to flow easterly and south-easterly, 
forming a barrier to the easterly extention of these warmer Michi- 
gan waters, and cutting off the Georgian Bay from their influence. 
In the same journal, Mr. Drummond also refers to a seriea of tem- 
peratures taken by him during last August in the Yamaska River, 
Province of Quebec, in order to trace the extent of the influence 
which water temperatures have upon the surrounding air, and, 
InferentiaUy — in the case of large bodies of water — upon the agri- 
cultural capabilities of the neighboring land. The tests were not 
sufficiently varied as to time and place to, as yet, warrant definite 
conclusions, but it can be said in general terms that such rivers, 
which in winter, in the Canadian climate, are paved with two or 
more feet of ice, have, in the early days of August, a temperature 
of 76^ to 77^ F. ; that the air in direct contact with the warm sur- 
face of the water has in that month its temperature raised to from 
1^ to 5^ above that of the air directly above, but in more exposed 
positions; and that this increase of temperature, which is greatest 
at the point of contact, is at one foot above the surface already to 
a considerable extent lost. 

— Harper & Brothers announce a new and revised edition of 
Autenrieth's valuable '* Homeric Dictionary,*' translated by Pro- 
fessor Robert P. Keep. The present revision has been performed 
by Professor Isaac Flagg of the University of California, whose 
name alone is a guarantee of its excellence. Almost every Amer- 
ican Greek scholar of reputation has also aided in the work by 
suggesting corrections or helpful additions, and no effort has been 
spared to adapt the volume perfectly to the needs of American 
and EngliRh students. Several important changes of considerable 
value have also been made. They ' will publish shortly in the 
Queen's Prime Ministers series ** The Marquis of Salisbury," by 
H. D. Traill. 

— A volume entitled '*The Dog in Health and in Disease," by 
Dr. Wesley Mills, and published by D. Appleton & Co., discusses 
in detail the history of all the varieties of dogs, their breeding, 
education, and general management in health, and treatment in 
disease. The book is adapted for both the veterinarian, to whom 
the medical care of dogs is usually confided, and the general 
reader whose interest may be limited to that involved in the owner- 
ship of a single animal. The writer is professor of physiology in 
the faculty of Veterinary Science of McGill University, Montreal, 
the author of '^Comparative Physiology" and other standard 



works on allied topics; and is further qualified for his task by the 
fact that he has, as he states in his preface, " for the greater part 
of his life studied this noble animal with pleasure and profit to his 
own nature." The volume contains a large number of illustra- 
tions related to the text, and is further embellished by portraits of 
various dogs of note of many breeds. 

— Charles Scribner*s Sons announce that the first two volumes 
to be published in the Great Educators Series will be * ' Aristotle, 
and the Ancient Educational Ideals," by Thomas Davidson, and 
* * Loyola, and the Educational System of the Jesuits," by the Rev. 
Thomas Hughes of Detroit College. The next volume, the fifth, 
in the University Extension Manuals will be '* French Literature,'* 
by H. G. Keene of Oxford. They have just published ** Ten Cen- 
turies of Toilette," translated from the French of A. Robida by 
Mrs. Cashel Hoey, and uniquely illustrated in colors and in black 
and white by the author. The unexpected delay in the publica- 
tion of Edward Whymper's * * Travels Amongst the Great Andes 
of the Equator " has been due to the unusual care and thorough- 
ness with which the author is revising the proofs before allowing 
the book tOvgo to press. It is thought, however, that the book 
will be ready for publication in a few weeks. ' 

— Longmans, Green, & Co. are about to publish a new work in 
two volumes on **The Human Mind," by James Sully, of which 
the author says in a communication to Mind ; ** The present work 
is an expansion and further elaboration of the doctrine set forth 
in the author's * Outlines of Psychology.' Although the mode of 
arrangement and of treatment will in the main be found to be 
similar, the bo6k may be described as a new and independent 
publication. It is specially intended for those who desire a fuller 
presentment of the latest results of psychological research than 
was possible in a volume which aimed at being elementary and 
practical. Hence much more space has been given to the new 
developments of ' physiological ' and experimental psychology, to 
illustrations of psychological principles in the phenomena of racial 
and animal life, of insanity and hypnotism. At the same time, 
an effort has been made to illustrate the obscurity and debatable- 
ness of many of the problems of the science, and to aid the reader 
in arriving at a judicial conclusion on these points by historical 
references to the main diversities of doctrine. . In this way it is 
hoped that the treatise will find its proper place beside tbe ' Out- 
lines.' " 

— D. Appleton & Co. will publish immediately tbe third volume 
of Professor J. B. McMaster's "History of the People of the 
United States." The second volume closed with the negotiations 
regarding the Louisiana purchase. In the new volume, which 
contains ten chapters, Professor McMaster begins with tbe discus- 
sion regarding the constitutionality of the Louisiana purchase. 
The first chapter includes^ careful presentation of the manners, 
customs, and special characteristics of the people of New Orleans, 
and the connection of the New England leaders and of Burr with 
the Louisiana question. The second chapter treats of the results 
of the Louisiana purchase, the' conspiracy of Aaron Burr, his ex- 
pedition in the Ohio Valley, and his arrest and trial. Tbe third 
chapter is devoted to the conduct of the public lands from 1776 to 
the establishment of the Territories of Illinois and Michigan. The 
fourth chapter, entitled " The Spread of Democracy," describes 
the extension of the franchise, the relations of the people and the 
judiciary, and the presidential campaign of 1804. The fifth chap- 
ter, which has for its heading the old cry of ''Free Trade and 
Sailors' Rights," is principally devoted to foreign relations, from 
the Barbary War to the pa sage of the embargo. The sixth chap- 
ter treats of the ''Long Embargo," and closes with the inaugura- 
tion of Madison. After a chapter on subsequent events, called 
** Drifting into War," the author pauses for a description of the 
progress of the people since 1784, showing the changes, political, 
economical, and social, the development of means of commu- 
nication, the building up of manufactures, the arguments for pro- 
tection, the relations of the people to the slavery question, and the 
Seminole War. In the closing chapter the author pictures the 
preparations for the War of 1812 and its disastrous opening, with 
the surrender of Hull at Detroit Tbe volume contains two maps, 
an index, and an e]al)orate table of contents. 
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FORTY YEARS OF WHEAT CULTURE IN OHIO/ 

Ohio lies withiD the borders of what is koown as the win- 
ter wheat belt of the United States — a region, the soil and 
climate of which are especially adapted to the culture of this 
cereal. The State possesses two great natural arteries of 
trafBc, one on its northern and one on its southern boundary, 
and before the advetit of the railway it was crossed by two 
lines of canals, each extending from the lake on the north 
to the river on the south, and affording outlets for its pro- 
ductions that served a very important function in its early 
history. Lying, as it does, right in the gateway between 
the East and the West, it has been crossed by line after line 
of the great transcontinental railways, while its rich mineral 
resources have caused the building of multitudes of other 
lines, running in all directions, until its territory is now 
traversed by a network of railways, ^aggregating within the 
State nearly 8,000 miles of main track, besides more than 
2,000 miles of sidings. 

Under such circumstances it is not surprising that the 
culture of wheat became at an early date, and has ever con- 
tinued to be, a leading branch of Ohio's agriculture, and that 
the State should not only have liberally supplied itself with 
bread, but have had much to spare. 

Because of this relative prominence of wheat culture in the 
agriculture of the State, tbe Experiment Station has made 
the study of wheat a leading feature of its work, and the 
statistical study now published has been undertaken primarily 
for the purpose of obtaining such assistance as it might give 
in the conduct of tbe station's experimental research. It was 
hoped that ibis study might throw some light upon such 
problems as the relative adaptability to wheat culture of soils 
of different geologic origin and history, and the effect of 
differences of latitude, of drainage, and the use of commercial 
fertilizers, and it is believed that some of the conclusions 
which it seems to warrant should be carefully considered by 
the farmers of large areas of the State. 

1 From tbe Balletln of tbe Ohio Agrlcaltaral Siperitnent Station. Not., 1891. 



A glance at the geological map of Ohio shows three broad 
bands running across the State from north to south. That 
on the east embraces the coal measures, and extends across 
nearly one-third of the State ; then follows a narrower stripy 
underlaid with Waverly rocks and bordered by a narrow belt 
of Huron Shales, while the western half of the State lies over 
limestones. 

As the Waverly rocks are chiefly sandstones or calcareous 
shales, this formation would offer a sharp contrast between 
soils of such origin and those derived from limestones, were 
it not for the fact that, in the case of Ohio, both these for- 
mations are covered with a thick bed of glacial drift. The 
drift, however, is considerably modified by the underlying 
rocks, and it would seem that if there were any marked 
differences in the value for wheat culture of soils of the 
widely different character produced from these different for- 
mations it should be indicated in this case. 

Omitting the four counties in the north-western corner of 
the State, which overlie the outcrop of Huron shale in that 
region, viz.: Williams, Fulton, Defiance, and Henry; the 
five counties which lie on both sides of the belt of Huron 
shale, extending north and south through the State, namely: 
Erie, Crawford, Delaware, Franklin, and Pickaway, and the 
five counties lying immediately north of the coal region and 
chiefly over conglomerates, namely: Lake,. Qeauga, Ashta- 
bula, Summit, and Trumbull, the remaining seventy-four 
counties have been divided into three parallel belts, accord- 
ing to latitude, and subdivided according as they lie over 
the limestones, shales, or coal measures, making nine groups 
in all. 

In thQ northern belt are included twelve limestone coun- 
ties, viz. : Lucas, Ottawa, Wood, Sandusky, Paulding, Put- 
nam, Hancock, Seneca, Van Wert, Allen, Hardin, and 
Wyandot; seven counties over the Waverly, viz.: Lorain, 
Cuyahoga, Huron, Medina, Richland, Ashland, and Wayne, 
and six counties over coal, viz. : Portage^ Mahoning, Stark, 
Columbiana, Holmes, and Carroll. 

In the middle belt are eleven limestone counties, viz.: 
Mercer, Auglaize, Marion, Shelby, Logan, Union, Darke,. 
Miami, Champaign, Clark, and Madison; four Waverly 
counties, viz. : Morrow, Knox, Licking, and Fairfield, and 
seven coal counties, viz. : Coshocton, Tuscarawas, Harrison, 
Jefferson, Muskingum, Quernsey, and Belmont. 

In the southern belt are twelve limestone counties, viz.: 
Preble, Montgomery, Greene, Fayette, Butler, Warren, 
Clinton, Highland, Hamilton, Clermont, Brown, and Adams; 
three Waverly counties, viz. : Boss, Pike, and Scioto, and 
twelve coal counties, viz.: Perry, Morgan, Noble, Monroe, 
Hocking, Athens, Washington, Vinton, Meigs, Jackson, 
Oallia, and Lawrence. 

It appears that in the northern belt the counties over 
Waverly rocks have given a larger average yield over the 
entire forty-year period under review than those in the same 
latitude, which are underlaid with limestones or with the 
rocks of the coal measures, and that the rate of increase in 
yield during the past twenty years is also larger in the coun- 
ties over the Waverly. 

In the middle belt the result is just the opposite: the lime- 
stone counties show the larger yield and the greater rate of 
increase. 

In the southern belt the limestone counties show the 
larger yield, but the Waverly counties show a greater rate of 
increase. 

The counties overlying the coal measures stand below 
either of the other divisions in yield per acre in each of the 



January 22, 1892.] 



SCIENCE. 



49 



belts, the difference iocreasiDg in the more southerly lati- 
tudes. In rate of increase they stand between the other two 
divisions. The topog^raphy of these hilly, coal counties is a 
siifQcient cause for their lower yield, and is probably the chief 
cause, as the rocks of the coal measures comprise both lime- 
stones and shales, and it is probable that the soils derived 
from them are not naturally inferior in fertility to those 
found in the remainder of the 8tate. 

As between the soils lying over limestones and those over 
shales, these statistics do not yet justify any opinion regard- 
ing their respective adaptation to the production of wheat. 
It is probable, however, that the middle and southern belts 
of counties afford a more just basis of comparison between 
the two geological formations than the northern belt, because 
in this northern region the overlying drift has been derived, 
to a large extent, from the rocks excavated from the lake 
basin, and which are both limestones and shales. 

Within twenty years the area annually sown to wheat in 
Ohio has increased from an average of 1,800,000 acres during 
the eighth, to 2,500,000 acres during the ninth decade. This 
area represents twelve per cent of the area in farms within 
the State, but several counties are sowing annually 18 to 20 
and even 25 per cent of their farm lands to wheat. In 1881 
a total area of 2,800,000 acres was sown, and there is no good 
reason to doubt that with the continued clearing away of the 
forest and the reclamation of waste lands by drainage it will 
soon be possible 19 devote as much as 3,000,000 acres to wheat 
without infringing upon any other agricultural interest, and 
this, even though the hill counties should reduce their acre- 
l^ge by one-half. Such an increase, at the present rate of 
production, would represent an annual product of 40,000,000 
bushels.^ 

But it is not to be supposed that Ohio farmers will rest 
content with a yield of only thirteen bushels of wheat per 
acre. The northern third of the State has increased its aver- 
age yield within forty years by nearly three bushels, and the 
middle third by from one to two bushels, and it is reasonable 
to expect a similar increase within the next forty years, not- 
withstanding the fact that the rate of production seems just 
now to be at a standstill. It is to be expected that progress 
in this, as in other matters, will be more or less spasmodic, 
and that its actual rate can only be measured at long inter- 
vals; but it is not impossible that the time may come when 
the average from the entire State will equal the present 
average of Summit county, which means a total average pro- 
duction of about 60,000,000 bushels, or bread for twelve 
million mouths. Such a yield would be far below what has 
been attained in Great Britain, where the average yield is 
now 28 bushels or more per acre and is steadily increasing. 
This high yield is not due solely to the superiority of the soil 
and climate of that country, for the time has been when the 
average yield of Great Britain was very much smaller than 
it is at present. 

Ohio^s population has increased by a little more than two 
millions since 1850, while the total wheat yield has increased 
by an average of more than 14,000,000 bushels per annum, 
comparing the average of the first decade witli that of the 
decade 1850-9, so that production is keeping far ahead of any 
possible consumption within the State. Production will 
eventually reach a limit, while population may expand in- 
definitely, but at present rates of increase, both of popula- 
tion and of wheat production, it will probably be several 
centuries before Ohio shall contain enough people to consume 
all her wheat. 

1 48,0X),009 buBbelB were hanreetad la Ohio in 1888. 



What is true of Ohio is true to a greater or less extent of 
the entire winter wheat belt of North America. The area 
now sown to wheat in this region may be expanded largely 
without infringing upon other productions, and the rate of 
yield may and will be very materially increased by better 
husbandry, including an intelligent use of manures and fer- 
tilizers, and more thorough drainage. 

Let there be given a little stimulus in the shape of higher 
prices for wheat and we shall see a rapid expansion in the 
total production in this country, while there are still unde- 
veloped regions in South America, south Africa, and Aus- 
tralia, which will eventually be made-to add largely to the 
world^s supply of breadstufifs. 

This is not said by way of discouragement. I believe that 
the future outlook for the Ohio wheat grower is eminently a 
hopeful one, but I do not expect to see the very great increase 
in price of wheat that is being predicted by certain statistical 
writers. In my judgment, the great opportunity for the 
Ohio wheat grower lies in increasing the yield per acre, in 
reducing the cost of production, and in improving the quality 
of the grain. Such a course will render him independent of 
the market, and then if higher prices do come he will be 
doubly benefited. 

It appears from this statistical study of the wheat harvests 
of Ohio that the average yield of wheat is increasing in the 
northern and central sections of the State, while it is at a 
standstill, and standing at far too low a point for profit, in 
the* southern and south-eastern counties. 

It would seem that the profitable culture of wheat on the 
steep hillsides of southern Ohio is a hopeless undertaking; 
that the great problem before the wheat grower of the central 
belt of counties is winter-killing, a problem which may be 
partially solved by underdrainage and the intelligent use of 
clover and manures; and that in the northern counties cli- 
matic infiuences are more generally favorable to wheat cul- 
ture than elsewhere in the State. 

. The statistics indicate that the wheat crops of Ohio have 
been slightly increased by the use of commercial fertilizers, 
but it appears that the average cost of this increase has 
equaled its market value, and that a general improvement 
in the methods of agriculture has contributed more largely to 
the increase of Ohio^s wheat crops than the use of purchased 
fertility. 

It would seem that the total area under wheats might be 
considerably enlarged, and at the same time more closely re- 
stricted to lands adapted to tillage, and that the yield per 
acre may be so increased that the total product shall reach 
double the quantity now annually produced. 

Chas. E. Thornb. 



THE ANTHROPOLOGY OF EUROPE. 

** The Anthropology of Europe" was the title of a course 
of lectures (the Rhind lectures) delivered in Edinburgh last 
October by Dr. Beddoe, ex-president of the Anthropological 
Institute of Great Britain, of which we find the following 
brief abstract in the Scottish Geographical Magazine: Dr. 
Beddoe, in his earlier lectures, dwelt chiefly on some of the 
problems of anthropology, briefly on the question of priority 
of dolichocephalic or brachy cephalic types, briefly also on 
the great Aryan question, and at greater length on that of 
the influence of environment, towards modifying of types, 
to which he repeatedly referred during subsequent lectures. 
He noted the very frequent occurrence of broad, even very 
broad, skulls in conjunction with very narrow ones in some 
of the earlier, if not the earliest, ** finds," a circumstance not 
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yet sufficiently explained. He showed that we knew very 
much more about the succession of races and the details of 
ethnography, where these related to western Europe, espe- 
cially to France, because these parts were inhabited, owing 
to the geological conditions, earlier than the north-eastern 
portions of Europe, while in the east and south-east gener- 
ally, and in Spain, anthropological science was not suffi- 
ciently advanced, or political circumstances intervened, and 
investigators were few. With respect to the Aryan question, 
he pronounced no very decided opinion, though be spoke of 
certain doctrines on the original habitat as the Scandinavian 
and Lithuanian heresies; and he showed some inclination 
towards that view which looks on the Galchas as represent- 
ing the ancestors of the Iranians and of the people who 
brought the Aryan languages into Europe, in which case 
the brachycephals of the central mountain chains, the Car- 
pathians with the Balkans, Bohemian Mountains, the Alps, 
Jura, Vosges, Cevennes, etc., may be looked on as retaining 
much of the original Aryan blood, seeing that their physical 
characteristics have a general resemblance to those of the 
Galchas. He discredited the argument that because the 
Aryan-speaking inhabitants of Europe were more numerous 
than those of Asia, it was much more easy to derive the lat- 
ter from the former, the less from the greater, than vice 
versa, remarking that on the same principle we should de- 
rive the English from North America and the Portuguese 
from Brazil, and that it was not at all unlikely that about the 
dawn of history, when Asia was thickly and Europe com- 
paratively thinly peopled, the proportions were quite differ- 
ent, especially as at that time the Iberians were still unor- 
ganized as to language. With regard to the influence of 
environment he quoted Kollmann of BaseVs five types: — 

1. Long-headed long-faced, the Gravft-row or Germanic, 
etc., 

2. Broad-headed long faced, the Disentis or Sarmatic, 

3. Long-headed broad-faced, the Cro-Magnon, 

4. Broad-headed broad-faced, the Turanian, 

5. Mesocephalic broad faced, 

but said he thought the types too few and the limits too ab- 
solute and precise as to figures. 

He showed the extreme divergence of views on this subject 
of environment, — noting how Kollmann denied any change 
of types, or material progression therein, since the period 
when we knew anything of man in Europe, saying that man 
was fit for anything when he first appeared here, and that 
for the establishment of permanent varieties we must look 
further back, perhaps even into the Miocene age. 

On the other hand, Schaaffhausen, Ranke, and, to a less 
decided extent, perhaps Virchow himself, assign very great 
importance to environment. The first indicates a large num- 
ber of points of inferiority as occurring together or separately 
in the old dolichocephals, and believes that in Germany, if 
not elsewhere, beads are gradually growing broader with in- 
creasing intelligence and civilization, while Ranke thinks 
that in Bavaria, in some unexplained way, the inhabitation 
of mountain regions has a tendency to broaden and shorten 
the head, and that, where race concurs with environment, as 
as in the once-slavonic hill-country of Upper Franconia, the 
tendency is still more marked, as from a double influence. 
Dr. Beddoe then went briefly through the history of the suc- 
<;essive expansions and *' swarmings '' or migrations of the 
«everal races who have successively been active in Europe, — 
the Phoenicians, the Greeks, the Gallo-Kelts, the Romans, 
the Germans, the Slavs, the Saracens, and the Turco-Tartar 
tribes, an d their share in modifying race*distribution. 



Proceeding to consider the history and ethnology of Rus- 
sia, he stated his opinion that the Scythians, if not altogether 
Turanian, were a mixed race into which a Turanian element 
entered, and who ruled over other tribes of different descent 
from themselves. The ancient skulls had not been found or 
preserved in great number, but they were almost all long, 
up to the Slavonic period, when they became rather broad, 
very much what they are at the present day. The Merians 
around Moscow were a Finnish tribe, who about the tenth or 
eleventh century were being subdued or incorporated by the 
encroaching Muscovites, and who finally disappeared; they 
were tall and strong, but pacific in habits, and, though they 
had commerce with the Arabs and Bulgarians, were com- 
paratively poor. The history of Russia was one of gradual 
absorption of Finnish tribes, interrupted for a long period 
by the great invasion and domination of the Mongols of the 
Gk>lden Horde. The numerous Finnish tribes seemed to have 
something common in their physiognomy, but differed very 
much in their indices of head-breadth, and also to some ex- 
tent in complexion, some having dark hair, others to a large 
extent fair or brown, and some a large percentage of red 
hair, e.g., the Votiaks and Voguls, who are incorrectly said 
to be all red-haired. 

Dr. Beddoe thought the Illyrians probably furnished the 
principal source of the black-haired folk in the Balkan Pe- 
ninsula; they were also broad-headed. He entered into 
some details as to the changes in the Greek 'type and the his- 
tory of the Thracians, as well as of the colonization of Bul- 
garia by the people who now bear that name. 

With regard to Scandinavia he quoted the discrepant 
views of Montelius and Aspelin, the former doubting or 
denying the arrival of any new race since the neolithic pe- 
riod, the latter tracing the true Swedes to the Rhoxalani 
(Red-men in Finnish), whom he supposed to have entered 
Sweden about the fourth or fifth century. 

In treating of Germany Le entered pretty fully into the 
question of the change which appears to have taken place in 
the physique of the Bavarians and Swabians since the Mar- 
comanni and Alemanni occupied these countries, quoting the 
different opinions of Von Holder and Ranke on the subject, 
and especially the investigations of the former at Ratisbon. 

In France and Belgium the clearest and most conclusive 
mass of anthropological fact was supplied by the investiga- 
tions of Vanderhindere and Houze into the color, head-form, 
stature, etc., of the Belgians. A line drawn east and west 
between the Flemings and the Brabanters and the Walloons 
separated two races differing in language, color, stature, 
head-form, and length of nose, and that in the sharpest 
manner. In France Dr. Beddoe also mentioned the inqui- 
ries of Broca and Boudin into stature, of Topinard into color, 
and of Collignon into head-form, and their remarkable re- 
sults; and in Spain those of Don Telesforo de Aranzadi y 
Unamono, into the physical characteristics of the Guipuzcoan 
Basques, whom he believed not to be a pure race, but a mix- 
ture of three distinct elements. In Italy be showed how the 
stature and the head-breadth decreased gradually from north to 
south, and how the Sards were probably the purest breed in 
Europe, and the best representatives of the Mediterranean or 
southern race; also how closely the modern seemed to re- 
semble the ancient Romans. In Britain he selected for spe- 
cial remark Pembrokeshire and the Isle of Man, and analyzed 
the indications of stature, color, and head-form in the Manx- 
men, who were a cross-breed between the Gkel and the 
Norseman in all these respects. In Scotland he selected for 
special remark the people of Berwickshire and of Ballachu- 
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lishy showing that, though not very dissimilar in head-form, 
they were strongly distinguished in color of hair. He ex- 
pressed his helief in the presence of a Finnish or Ugrian ele- 
ment in the population of Scotland, which was also found 
in Wales, and was marked among other characteristics hy ob- 
lique eyes. The Iberian element, which had doubtless been 
strong among the Picis, continued to be so in many parts of 
Scotland, for example, in Wigtownshire and the upper part 
of Aberdeenshire, and in a great part of the Highlands. 

The concluding part of the last lecture was devoted to an 
appreciation of the three (or, counting the Finns, four) 
great races which now divide Europe, of which the central, 
Alpine, brown, thick-set, broad-headed race seems the one 
most likely to spread at the expense of its neighbors. The 
question of race versus environment was also summed up, 
to the advantage, on the whole, of the former. 



THE ABORIGINAL NORTH AMERICAN TEA.* 

There is a shrub or small tree, a species of holly (Ilex 
cassine), growing in the Southern States along the seacoast, 
not extending inland more than twenty or thirty miles, from 
Virginia to the Rio Grande. Its leaves and tender branches 
were once used by the aboriginal tribes of the United States 
in the same manner as the Chinese use tea and the South 
Americans use tnate. But while the use of Thea sinensis and 
Hex paraguayensis still survives, the use of the shrub above 
mentioned has been almost abandoned by our native Indians 
and by tiie white people who once partially adopted it as a 
beverage. 

The reason for its disuse is hard to discover, for, in com- 
mon with tea and mate, it contains caffeine, or a similar 
alkaloid. The object of this paper is to examine its history, 
to suggest its restoration to a place among the stimulant 
beverages, and to inquire into its possible economic value. 

I have been able to trace its use as a beverage back to the 
legendary migration of the Creeks from their supposed far 
western home to the seacoast of the Carolinas. Whether it 
was used by the prehistoric mound builders is a question 
which may not at present be solved. But some archaeologist 
of the future may find in the remains of the mound-builders 
or their predecessors proof of its use among them.' 

The leaves and young tender branches were carefully 
picked. Tiie fresh casaine was gathered at the time of har- 
vest or maturity of the fruits, which was their New Year. 
The New Year began with the *' busk," which was celebrated 
in July or August, **at the beginning of the first new moon 
in which their corn became full eared," says Adair. The 
leaves were dried in the sun or shade and afterwards roasted. 
The process seems to have been similar to that adopted for 
tea and coffee. The roasting was done in ovens, remains of 
which are found in the Cherokee region, or in large shallow 
pots or pans of earthenware, such as the Indian tribes made. 

These roasted leaves were kept in baskets in a dry place 
until needed for use. Loudonniere (1564) writes of being 
presented with baskets filled with leaves of the cassine. 

Was it an article of commerce ? There seems to be no 
doubt on this subject Allusions to the drinking of the 
*^ black drink " are found, indicating its use among tribes re- 
aiding at a long distance from the habitat of the cassine. 

Lawson (1709) writes of its being ^'collected by the savages 
of the coast of Carolina, and from them sent to the westward 
Indians and sold at a considerable price." Dr. Porcher, 

1 Abstract of BuUettn No. 14, U. 8. Department of AgrlcuUare, Dlvlalon of 
Botany, Edwin H. Bale, M.D., Chloago, UL 

> This was written before Profes'ior Veuable's recent 1 ivestlgatlona. 



author of the *' Resources of the South," says: ** The Creek 
Indians used a decoction of the cassine at the opening of 
their councils, sending to the ^eticoast for a supply, ^^ and 
adds that the coast Indians sent it to the far west tribes. How 
far its use extended northward, I cannot ascertain. From 
some allusions of the early French writers, I think it was 
used by the Natchez, and that it was sent up the Mississippi 
from the coast of Louisiana. The Indians of Wisconsin, 
Illinois, and westward, used a decoction of willow leaves as 
a beverage, but I cannot find that they used it in ceremonials, 
or that it was looked upon with the same reverence. 

It appears from the accounts of various early writers that, 
there were several methods of preparing the black drink. 

(1) The decoction made of the fresh leaves and young 
branches. 

(2) A decoction of the dried and roasted leaves. It is 
probable that the leaves during roleisting developed new quaili- 
ties, as the roasting of cofPee brings out the aromatic odor 
due to a volatile oil. 

(3) A decoction which was allowed to ferment. In this 
condition it became an alcoholic beverage, capable of caus- 
ing considerable intoxication, similar to that caused by beer 
or ale. 

The early history of the use of Hex cassine as a beverage 
is lost in the darkness of prehistoric ages. Probably the 
same can be said of tea, cofiPee, mat6, and cocoa. But it is a 
singular fact that while all the latter beverages still continue 
to be used in the countries where they are indigenous, as well 
as all over the world, the use of cassine is nearly extinct, as 
it is now only used occasionally in certain important relig- 
ious ceremonies by the remnants of the Creek Indians, and 
will disappear with them unless rescued by chemical re- 
search and its use revived for hygienic or economical rea- 
sons. 

The very earliest mention of cassine was made in tho 
** Migration Legend of the Creek Indians.'' This curious 
legend has been lately published by A. S. Gatschet of the 
Bureau of Ethnology, Washington, D.C., with text, glossa- 
ries, etc. In his preface he says: ** The migration legend of 
the Kosihta tribe is one of the most fascinating accounts that 
has reached us from remote antiquity and is mythical in it3 
first part." This tribe was a part of the Creek nation. Its 
chief, Tchikilli, read the legend before Governor Oglethorpe 
and many British authorities in 1735. It was written in red 
and black characters (pictographic signs) on a buffalo skin. 
This was sent to London, and was Tost there ; but, fortu- 
nately, a text of the narrative was preserved in a German 
translation. 

It begins by narrating that the tribe started from a region 
variously supposed to be west of the Mississippi, or in south- 
ern Illinois, or southern Ohio. They travelled west, then 
south, then south east, until they reached eastern Georgia. 
Here they met a tribe, called in the legend the ^' Palachuco- 
las," who gave them '* black drink " as a sign of friendship, 
and said to them, '* Our hearts are white, and yours must be 
white, and you must lay down the bloody tomahawk, and 
show your bodies as a proof that they shall be white." 

This was evidently the first knowledge the Kosihta tribe 
had of this beverage. 

The black drink made by the Seminoles is described as 
^* nauseous to the smell and taste, and emetic and purgative." 
It is a mixture and not brewed of the cassine alone. All 
our beverages, such as tea, coffee, mat6, and even chocolate, 
when drunk very strong, are capable of causing diuresis, 
purging, and vomiting. 
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One peculiarity of the drinkiDg of the black drink is that, 
80 far as I can ascertain, it was not used at their meals as 
we use tea and coffee, but wholly as a social beverage or at 
festivals and other public occasions. I do not think the 
women were allowed to drink it, at least not publicly. Au- 
thorities differ on this point. 

Among the Creeks the women sometimes prepared the 
black drink, but Narvaez writes that the Indians on the coast 
of what is now Texas did nbt allow a woman to come near 
it during its preparation. 

That a beverage containing cafiPeine should fall into disuse 
and become almost forgotten is a singular fact. The use of 
mat6 has not decreased from the time of the conquest of 
South America by Europeans. The reason why the latter is 
still in use and the former not lies, perhaps, in the fact that 
the Europeans in South America mixed with the natives, 
married, and adopted their customs, while the English and 
French who settled the Gulf States did not associate with the 
Indians, and adhered to the use of Chinese tea. Now that 
we know that the leaf of the.cassine contains caffeine or the- 
ine, can its use as a beverage be revived? 

It is not as pleasant in odor and taste as Thea sinensis^ 
and this may be against it; on the other hand, it seems to 
have some salutary properties which the latter does not pos- 
sess,, and may, perhaps, be far more cheaply obtained. 

A rough estimate can be made as to the number of square 
miles upon which it grows. Estimating the coast line from 
the James River, in Virginia, to the Rio Grande, in Texas 
— about 2,000 miles — and multiplying this by 20 miles, the 
extent of its growth inland, we get a total of about 40,000 
square miles. On this area could be picked an immense 
quantity of leaves, and if the trees are not destroyed in the 
picking the crops could be harvested every year. No esti- 
mate can be approximated even of the amount of the crop of 
leaves which could be gathered, because we can not estimate 
the number of trees on this area. 

It would seem possible that further inquiries on this point 
and careful experiments in cultivation and manipulation 
might result in furnishing our market with a product which 
would be found in many cases an acceptable and useful sub- 
stitute for the more expensive imported teas. 



mountain, rising far above the adjacent country like Pike*s Peak, 
would produce rain if anywhere, I especially noted the weather. 
Tremendous explosions occurred daily for some months. The re- 
I>orts were often heard 80 to 40 miles, and many of them were at 
elevations between 18,000 and 14,147 feet. Yet ail this happened 
in one of the dry est years ever known in Colorado, when often for 
days or weeks there was no precipitation even on the mountains. 

G. H. Stonb. 

Colorado Springs, Jan. 19. 



LETTERS TO THE EDITOR. 

*^« CarreapandenU are reqtMMted to be cm brief an poMible, TKe writer^ nam 
i$ in (HI caset required as proof of good faith. 

On request in advance^ one hundred copies of the number containing his 
oommunication will he furnished free to any correspondent. 

Tke editor will be glad to publish any queries consonant with the character 
of the Journal. 

Rain-Making by Concussion in the Rocky Mountaios. 

In connection with the recent discussions of the effects of explo- 
sions in producing rain, it ought to be noted that for twenty years 
or more the Rocky Mountains have afforded excellent opportunities 
for observing the effects upon rainfall of lieavy explosions at high 
elevations. There are in this region thousands of mines, mining 
claims with open cuts and adits, and quarries at elevations from 
5,000 to 18,000 feet. Nitro- glycerine preparations are now the 
explosives used in blasting. During the summer there is a great 
amount of blasting high on the mountains. Several railways and 
wagon roads reach 9,000 to 12,000 feet, and the grading of these 
afforded much blasting. I have made considerable inquiry and 
found no one who had observed any connection between the ex- 
plosions and rain- fall. Probably few or none were especially on 
the watch for such connection, but if there were any very obvious 
connection it would have been ot>served, since there have been so 
many years of opportunity. 

About two years ago the cog-wheel road was graded to the top 
of Pike's Peak. Thinking that explosions on a high isolated 



Rain-Making. 

In Science for Nov. 27, 1891, appeared an article from the pen 
of Professor Lucien I. Blake of the State University of Kansas, 
entitled '* Can We Make it Rain?" In which some suggestions are 
made as to the proper method of conducting experiments to that 
end, drawn from the discoveries of Mr. John Aitken of Scotland, 
who has shown that unless there be dust particles In the air the 
aqueous vapor therein contained will not, in condensing, form 
itself into drops. Professor Blake argues from this that, instead 
of using guns or apparatus for producing terrific noises, the better 
way would be to send up inexpensive fire balloons carrying im- 
palpable powders, which could be thus scattered through the air; 
or else carrying sulphur or gun-powder, the smoke of which, when 
they were ignited, would furnish the dust particles, which, it is 
assumed, are the only requisites for artificially setting in motion 
the process of nature that brings rain. 

The reasoning of Professor Blake in leading up to this conclu- 
sion and in comt>atting the idea that concussion is a necessary fac- 
tor in artificial rain production, contains much that appears sound 
from the standpoint of both science and good sense, and yet much 
that will not bear examination. His contention that thunder does 
not, to any extent, cause condensation of vopor, but is rather the 
result of it, is one which I have always held to, for latent heat is 
given out by condensing vapor, and this heat may appear in the 
form of electricity, and cause the lightning-flash that makes the 
thunder. The idea, also, that powder smoke may be a factor In 
rain production when rain is caused by a battl'^, is a logical de- 
duction from Mr. Aitken^s discovery. Professor Blake also avoids 
the blunder committed by Professor Simon Newcomb, in his arti- 
cle in the October numl)er of the North American Review, where 
the latter lays himself open to the imputation of being himself 
guilty of the very thing he charges against the advocates of 
the concussion theory, viz., of *' ignoring or endeavoring tore- 
peal the laws of nature." This he does by asserting that ten 
seconds after the sound of General Dvrenforth's last bomb had 
died away ** everything in the air — humidity, temperature, 
pressure, and motion — was exactly the same as if no bomb was 
fired," thus abolishing at one stroke the principle of the conserva- 
tion of forces. Professor Blake, with less zeal but greater wisdom, 
practically admits that the forces brought into action by explosions 
are resolved into heat, and he does not, like Newcomb, annihilate 
this heat, though unwilling to admit that it can do work. Pro- 
fessor Blake al^^o has the good sense to recognize the fact that the 
question of artificial rain production cannot be settled by labora- 
tory experiments — a thing that cannot be said of all the assailants 
of the concussion theory. 

But his contention that if concussion causes rain ** the greatest 
effect — the practical effect — must follow close upon the con- 
cussion,** cannot be sustained. While I reserve for a more ex- 
tended article to be published elsewhere a full consideration of 
this question, I will here say, briefly, that the well demonstrated 
theory of the late Professor M. F. Maury that there are two great 
atmospheric currents, the equatorial and the polar, flowing above 
us in nearly opposite directions, furnishes the basis for a perfect 
explanation of the reason why the centre of the atmospheric dis- 
turbance caused by a battle should remain in the vicinity of the 
battle-field while the two currents are mixing together and in- 
itiatinc: the process that leads to rain — a process which, it is 
plain, must require time in reaching a state of effective action. 

But these points in the discussion are not so much what I desire 
to consider at this time as the special method recommended by 
Professor Blake for conducting rain making experiments. The 
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advocates of the concussion theory welcome any discoveries that 
can add to our knowledge of the reasons why battles cause rain, 
and thus suggest methods for producing it which may be an im- 
provement on these suggested by the battles and their sequences. 
In this category appears to be the discovery of Mr. Aitken referred 
to, but it furnishes nothing conclusive on the subject, and, in my 
opinion, an experiment on the line marked out by Professor Blake 
would prove a failure. If some of us go to one extreme in relying 
too much on concussion as the means by which the process of nature 
that leads to rain can be set in motion, so does Professor Blake go 
to the other extreme in holding that it is smoke or dust particles 
alone that can artificially effect that result. We know, as a mat- 
ter of fact, that simply throwing smoke into the air does not pro- 
duce rain. There are scores of cities in our land whose chimneys 
are doing this every day, and yet they do not produce rain. And 
it cannot be $>aid that the smoke they send up is not of the right 
kind. It contains a great deal of sulphur and of carbon, and 
these, according to Prosessor Blake, are among the substances 
which forni dust particles, around which molecules of aqueous 
vapor most readily collect. 

In the light of Mr. Aitken *s discovery, however, I am willing to 
admit the possibility that smoke may not be without its effect in 
producing the rain that follows battles — an idea, I may add, 
which, though not original with me, I placed on record over 
twenty years ago, as may be seen by reference to the letter of 
Gen. Robert A. McCoy, in the appendix to **War and the 
Weather.'* In any future experiments in the field the application 
of the principle discovered by Mr. Aitken ought to be duly tested. 
But I see no reason as yet for doubting that force, exerted by 
means of explosions and expended on the earth and air, is a nec- 
essary factor in artificial rain production. 

Edward Powers. 

SI Paeo, Tex., Jan. 15. 



Eye-Habits. 

In Science of Dec. 18, 1801, p. 889, is a note taken from Nature, 
and referring to some experiments of Mr. James Bbaw to test the 
ability of school children to keep one eye open and the other shut 
at the same time. Having been associated with school children 
for many years where the microscope was frequently used in the 
class-room for demonstration, my attention has often been called 
to their proceedings in this respect, and the impressions may be 
worth recording, though they are, no doubt, essentially like those 
of many other teachers in analogous positions. As the use of the 
microscope was only for a short time to each individual in a par- 
ticular exercise, it was necessary that an observer looking into the 
lube of a monocular should by some means close one eye in order 
that other objects might not be in the field of view of the unoccu- 
pied eye and confuse the image. For it requires long practice on 
the part of one using a monocular stand to examine an object 
while keeping both eyes open and not be inconvenienced, a train- 
ing out of question with school children where the time was lim- 
ited. In the case of such the eye was closed either with or with- 
out the use of the hand. Being pupils in a high school their ages 
ranged from fourteen to twenty or more, the majority from fif- 
teen to eighteen. Statistics were not kept, but I do not recall an 
instance where a boy could not close one eye without the aid of 
the hand. If it occurred, it was very rare. But it was quite 
common for girls to make use of the hand for this purpose, a 
fourth or more, as mentioned by Mr. Shaw for school children. 

Sometimes, by request of teachers in primary grades, I have 
taken a microscope to their rooms, in which the lowest classes 
were taught, their ages being from six to eight or nine. It was 
for the purpose of showing something which the teachers desired 
to use as an object-lesson, like the eye or foot of a fly, or the scales 
from the wing of a butterfly, things whose forms they readily 
comprehended, as was shown by their description of them. With 
them the unaided closing of one eye was exceptional, some of the 
older boys, perhaps, being able to do so. I have noticed the same 
difficulty with older people who occasionally look through a mi- 
croscope; the inability to shut one eye and leave the other open 
being among the women. This was illustrated but a short time 



since by a lady nearly eighty years old. She had recently had 
one eye treated for cataract, and was told to test the perceptive 
power of it. In order that there might be no interference by the 
other eye, this was covered by the hand. 

This habit of peeping, or looking with one eye open and the 
other closed, is plainly an acquired one, becoming easy by prac- 
tice, as is seen by comparing children with adults, and men and 
women with each other. The difference in the latter is mostiv due 
to the lack of use. Boys early become accustomed to ** sighting " in 
various ways in their play, as in the use of the cross-bow or bow 
and arrow, toy gun or real gun, or they may wish to line some- 
thing. They also work more with tools, and, like a carpenter, 
must see if they are making a straight edge, and thus acquire this 
ability. There being less occasion for it on the part of girls and 
women, they may fail to gain it at all. This is not from inherent 
inability any more than in the case of men, unless heredity be- 
comes a factor working through sex, and facilitating the process. 

E. J. Hill. 

Bnglewood, Chicago, Jan. 14. 
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Chambera'a Encyclopcedia, New edition. Vol. VIII. Peasant 
to Roumelia Philadelphia, Lippincott. Royal 8^. $4. 

Comment on this encyclopssdia may seem almost superfluous, 
not only because the work is well known, but also because of the 
uniform excellence of its several volumes; yet one does not like 
to pass it by without remark. The present volume is noteworthy 
for the number of its articles on philosophical and religious topics ; 
Professor Andrew Seth writing on Philosophy, Professor D. G. 
Ritchie on Plato, Professor Sorley on Psychology, Mr. James 
Oliphant on Positivism, Professor Flint on Religion, Rev. W. L. 
Gildea on Roman Catholicism, Professor Cheyne on the Book of 
Psalms, etc. In the very different department of the industrial 
arts we find articles on Photography, by T. 0. Hep worth and W. 
T. Bashford ; on the Plough and the Potato, by James Mac Donald ; - 
on Pottery, by James Paton; on Printing, by John Southward; 
and a long one on Railways, by E. M'Dermott. In science strictly 
so called. Professor Peile treats of Philology, Mr. Norman Wyld 
of Plants and of Physiology, Professor Knott of Quaternions, Dr. 
Alfred Daniell of Reflection and Refraction, Mr. J. A. Thomson 
of Protoplasm and of Reproduction ; while the minor articles are 
too numerous to mention. In history and geography the most • 
important papers are perhaps those on Phoenicia, by Canon Raw- 
linson ; on Rome, by Canon Taylor and Dr. Steele ; and on Persia 
and Persepolis, by Gen. R. Murdoch Smith. In this department 
it seems to us that there is a deficiency of maps. Political and 
social themes receive their share of attention, Mr. T. Kirkup treat- 
ing of Political Economy, Mr. Jesse Ceilings of Peasant Proprietors, 
Mr. W. C. Smith of the Poor Laws, Sir E. F. Du Cane of Prisons, 
and Mr. W. Draper Lewis of Protection. Literature and the ideal 
arts are less conspicuous in this volume than in some of the pre- 
vious ones; but Mr. Edmund Gosse writes of Poetry, Mr. Stead of 
Periodicals, Sir Joseph Crowe of Raphael, Mr. P. G. Hamerton 
of Rembrandt, and Mr. W. Holman Hunt of Pre- Raphael itism. 
The number of minor articles on all subjects is so great as to pre- 
clude all mention of them individually; yet it not unfrequently 
happtns that these are the most useful of all to the reader It is 
expected Ibat the two remaining volumes of the EncyclopsBdia 
will appear during the present year. 



AMONG THE PUBLISHERS. 

The new volume of the Badminton Library, announced by 
Little, Brown, & Co. for immediate publication, will treat of 
skating, curling, tobogganing, and other out-door sports. It is 
written by J. M. Heathcote, C. G. Tebbutt, T. Maxwell Witham, 
and the Rev. John Kerr, Ormond Hake and Henry A. Buck, and 
contains several plates and numerous illustrations in the text, by 
C. Whymper and Captain Alexander. 

— John Wiley & Sons announce as in preparation ** Elementary 
Lessons in Heat," by Professor S. E. Tillman, United States Mill- 
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tary Academy, and " Elementary Coarse in Theory of Equations," 
by C. H. Chapman, Johns Hopkins University. 

— A. Lovell & Co. , New York, have begun the publication of a 
series of American History Leaflets, to be issued bi-monthly. The 
first contains Colambus* letter to Luis de Sant Angel, announcing 
his discovery. 

— Houghton, Mifflin, & Co. have just published the third vol- 
ume of Sargent's important work on the Silva of North America. 
It will include Anacardiacesa- Leguminosse, and, like the previous 
volumes, will contain fifty plates drawn and engraved with the 
utmost skill. 

— Charles H. Sergei & Co. announce a series of histories of the 
Spanish-American Republics; The first volume, which will be 
issued in February, will be ** Peru,'' by Clements R. Markham. 
It will be followed in a short time by '< Brazil/' by William E. 
Curtis. '* Argentine," by the Author of '^An Earnest Trifler," 
and other volumes will be issued at intervals of two or three 
months. 

— Longmans, Green, & Co. have published a small atlas pre- 
pared by Professor A. B. Hart of Harvard University and entitled 
** Epoch Maps Illustrating American History." It is primarily 
designed as a companion to the series on ' * Epochs of American 
History " published by the same house, of which Professor Hart 



is the elitor. The author says that it is " an attempt to make 
maps from the records — fron the texts of grants, charters, and 
governors^ instructions, and from statutes, British, colonial, state, 
and national." It opens with a map showing the physical fea- 
tures of the United States, followed by several illustrating the 
early discoveries and settlements, and others showing the growth 
of the national territory, the settlement of disputed boundaries, 
the growth and abolition of slavery, the civil war, and various 
other phases of our national history. There are, however, no 
maps of particular regions of special historical importance, such 
as New Jersey in the Revolution and Virginia in the civil war — 
an omission that is to be regretted. But the maps that are given 
are excellent, and as history without maps is almost unintelligible, 
they will be useful to historical students. 

J. B. Lippincott Company have just published a second edition 
of Qout>auz and Barrier's * *The Exterior of the Horse," translated by 
Dr. Simon J. J. Harger of the University of Pennsylvania. This 
edition has been in preparation for three years, involving many 
alterations, which in most cases amounted to almost a transfor- 
mation of the old text into entirely new matter. A new plate 
upon the age, by G. Nicolet, and fifty-three original figures have 
been added, making the total 846 figures and 34 plates. 

— Benjamin Sharp, Ph.D., will tell in the February ScrUbner 
some results of his Greenland explorations last summer. He de- 
scribes What Sir John Ross, who discovered them in 1813, called 



CALENDAR OF SOCIETIES. 
Philosophical Society, Washington. 
Jan. 16. — W. J. McGec, The Gulf of 
Mexico as a Measure of Isostasy. 

Society of Natural History, Boston. 

Jan. 20. — Charles V. Riley, Life- History 
of Sphecius Specioeus, Drury ; Notes on Cap- 
rification; S. H. Scudder, The Tertiary 
Weevils of North America. 

Chemical Society, Washington. 
Jan. 14. — Officers were elected : Presi- 
dent, Dr. T. M. Chatard; vice-presidents. 
Dr. F. P. Dewey and Mr. W. H. Krug; 
treasurer; Dr. E. A. von Schweinitz; secre- 
tary, Dr. A. C. Peale. The following were 
elected additional members of the executive 
committee: Professor F. W. Clarke, Pro- 
fessor H. W. WUey, Mr. Cabell Whitehead, 
and Professor R. B. Warder. The follow- 
ing papers were read : H. W. Wiley and K. 
P. McElroy, Midzu-Ame; W. F. Hillebrand, 
Zinc- Bearing Spring Waters from Mis- 
souri. 

Appalachian Mountain Club, Boston. 
Jan. 18. — Herbert Dyer, Camping in the 
Highest Sierras. 

THE WINNIPEG COUNTRY; 

OB, 

R0U6HII6 IT WITH U ECLIPSE PiRTT. 

BY 
A. ROCHESTER FELLOW. 

C8. H. BCCDDSB.) 

With thirty-two Illustrations and a Map. 

12^. $1.60. 

"The story la » piquant, good-humored, entertain 
ing narratiye of a canoe yoyage. A neater, prettier 
book Is seldom seen."— Ltterarv World. 

"This Lb a sprightly narratlTe of personal Inci- 
dent. The book will be a pleasant reminder to 
many of roueh experiences on a frontier which is 
rapidly receding."— So«ton Tranicript. 

" The picture of our desolate North-western terri- 
tory twenty-flye years ago. in contrast with Its 
olyillsed aspect to-day, and the pleasant features of 
the writer's style, constitute the claims of his little 
book to present attention."— 7%e Dial. 
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Wants. 



Any/trton seeking a poeiiion /or which he is gueUi- 
/ied by his seientijie attainments^ er any person seeking 
tome one to fill a position of thts ckaractery be it tkat 
o/a teacher of science^chemists draughtsman^ or what 
not, may have the * IVant* inserted under this head 
PHBB OF COST, if he satisfies the publisher of the suit- 
able ehariicter of his application. A ny person seeking 
it^fortnation on any scientific question , the address of 
any scientific man, or who can in any way use this col" 
umn for a purpose consonant with the nature of the 
paper ^ is cordially invited to do so. 

WANTED.— (1) A white man yersed in wood and 
iron working, able to work from specifications 
and plans, suited ror an instructor of boys; his bus- 
iness to haye charge of shops of school, outline and 
direct the work for foremen and students: salary to 
b9 $1,000 per annum (nine months). (2) A man 
(black preferred) to teach the colored, Iron working 
and forging, subordinate to the preoedinfrf salary, 
$790. (9) A man (white) competent to take classes 
in engineering (assistant's position), but with tbe 
ability to perform any of the work required in any 
of the ordinary engineering courses of our uniyersi- 
ties; salary from $1,000 to $1,500. A. H. BEALS, 
MilledgeyiUe, Qa. 
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ANTED.— Two or three eflBcient compaters with 
good knowledge of Spherical Trigonometry and 
ready use of logarithms, lor temporary employment 
in the office of the Coast and Geodetic Suryey. Ap- 

Slicants should furnish eyidence of their fltoess for 
tie work. Apply by letter to the Superintendent, 
Coast and Qeodetic Suryey, Washington, D 0. 
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ANTED. — /Science, No. 178. 
Index and Title-page to Vol 



July 2, 
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1886, also 
Address 



. D. C. Hodges, 874 Broadway, New Tork. 

ATOUNG MAN (31) would like a position in a 
college, laboratory, or obseryatory, is also will- 
ing to assuBt at a steam engine, etc. Address J. W., 
care of Science, 874 Broadway, New Tork. 
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ANTED.— A position in the philosophical or 
pedagogical department of a college or nni- 
yersity by, a young man (80) who has had flye years^ 
practical experience in teaching, and who has done 
four years* post-graduate work m philosophy, deyot- 
ing his attention during the last two years espe- 
cially to study and original inyestigatlon in scien- 
tific psychology and its applications in education. 
Address E. A., care Science, 874 Broadway, N. T. 
City. 
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ANTED.-^A suitable position in Washington, 
D. C, not connected with tbe Gk>yemment, 
and with a salary not to exceed $660 a year, by an 
experienced biologist with six years^ nniyeraity 
training. Applicant has been a skilful surgeon for 
fourteen years ; is a practical photographer, car- 
tographer, and accustomed to the use of the type- 
wnter. He is also capable of makins the^most fin- 
ished drawings, of any description, for all manner 
of illustratiye purposes in science; trained in mti- 
seum methods and work; also field operations tfnd 
taxidermy in its yarious departments, and model- 
ing, production of casts, restorations of paleooto- 
logical specimens and similar employments. Address 
U. S. R., care Science, 47 Lafayette Place, N. T. 



Exchanges. 

[Preeof charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

Wanted to buy or exchange a copy of Holbrook*s 
North American Herpctology, by John Kdwards. 5 yols. 
Philadelphia. 1849. G. BAUR, Clark Uniyexsity, 
Worcester, Mass. 

For sale or exchaxige, LeConte,** Geology;" Quain, 

',*'£ng. edition; 
. "Chemistry;*' 

., , -jtemational ScietH 

tisls' Directoiy;'* Vol. I. Journal of Morphology : Bal- 
four, ** Embryology," a vols.; Leidy, *' Rhisopods:" 
Science, 18 vols., unbound. C T. McCLINtOCR, 
Lexington, Ky. 

For sale. — h €^ x 8I4 Camera: a very fine instrument, 
with lens, hold«?rs and tnpod, all new; it cof;t over $40; 

Srice, $95. Edw. L. Hayes, 6 Athens street, Cambridge, 
lau. 




To exchange Wright's ^* Ice Age in North America " 
and Le Centers *' Elements of Geology" (Copyright 188a) 
for ''DarwinUm.*' by A R.Wallace. **Origm of Species.'^ 
by Darwin. ''Descent of Man." by Darwin, * Man's 
Place in Nature," Huxley, '^Mental Evolution in Ani- 
mals," by Romanes, '*Pre-Adamites,'' by Winchell. No 
books wanted except latest editions, anH books in good 
condition. C. S. Brown, Jr., Vandeibilt University, 
Nashville, Tenn. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (eoog to i-iomic ),^ platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Si/liman*s yournal, 
i86s-i885 (6a-7i bound); Smithsonian Reports, 1854-1883; 
U. S. Coast Survey. 18^4-1860. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfret, Conn. 

For exchange or sale at a sacrifice, an elaborate micro- 
scope outfit. Bullock stand; monocular objectives, one- 
sixtn homeoKeneous immersion, four-tenths, and three 
inch, Bausch ft Lomb, also one-fourth and one inch 
Spencer. Four eye-pieces. Objectives are the best made. 
Address Mrs. Marion Smith, 41 Branch Street, Lowell, 
Ma 



OFWHAT USE IS THAT PLANT?" 

You can find the answer in 

SMITH'S ♦* DICTIONARY OP 
ECONOMIC PLANTS." 

Sent postaid on receipt of $2.80. PdbliBh- 
er's price, |d.50. 

SCIENCE BOOK AGENCY, 

874 Broadway, New York* 

BOOKS t Hour to Exebanse tbem for 
otbera. Send a postal to the SoiiKca exchange 
column (insertion free), stating briefly what you 
want to exchange. Sgixnos, 874 Broadway, New 
York. 
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the " Arctic Highlanders," an isolated race of two hundred souls, 
which at the present time has about the same uuiabers as when 
Snt discovered. The author aa;a: "Ooverameut Ibey seem not 
to have, the oldest man of the family at most ruling that familj. 
Of the oustoms, as mHiriage and religion, little or nothiug is 
known, but we hope that the inveeligations of Lieut. R. E, Pearj, 
who is DOW among these people, will throw much light upon this 
interesting chapt«r of their story." The results of Iheee investi- 
gations will appear in ScrAtier'g. 

— A translation of the new book by the famous Elgyptologist, 
Q. Maspero, entitled " Life in Ancient Egypt and Assyria," is to 
be published immediately by D. Appletoa & Co. In this work 
the author does not present a dry bielory of dynasties, but he gives 
a picture of actual life in its various phases among the two most 
civiliEed nations which flourished before the Greeks. Life in the 
city streets, in the huta of the poor and the palaces, marriage 
ceremonies, funeral and religious rites, hunting scenes, and ttat- 



55 

ties, are all reproduced. Tiie numerous illustrations by H. 
Fancber-Gudin are worthy of the importance ot the book. As the 
author says, '■ It ia the Egyptian and Assyrian himself that these 
illustrations show us. and not those caricatures ot Egyptians and 
Assyrians which are too often eeen in our books." Of this book 
the London Atiademji says: " It Gils a real gap. It is fortunate 
that this new way ot treating the materials supplied by the papyri, 
the cuneiform tablets, and the monumental remains of Egypt 
and Assyria was not earlier attempted by another hand, for who 
could have treated that material with the ea^, the mastery, and 
the vivacity of SI. Masp^ro?" 

— It has been known for some time past that M. Ernest Benan 
was engaged in writing a volume of reminiscences. The book is 
now finished, and by arrangement with the author will soon be 
published by the Cassell Publishing Company under the title 
■■ Recollections, Letters, and Addresses." The translation has 
been done by Hiss Isabel F Hapgood. 



ATonic 

Borsl'ord's Acid Ptospkte. 

A most excellent and agree- 
able tonic and ippetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 

Dr. Epebain Batbhar, C»darville, N. J., 

' ' I hare used it for several years, not only 
in my practice, but in my own individaal 
ease, and consider it under all circumstances 
one of the best nerve tonics tliat we possess. 
For mental ezhanstion or overwork it gives 
renewed strength and vigor to the entire 
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THE AMERICANR&CE: 

By DANIEL G. BRINTON, M.D. 

" Tbe book U one ol unosual iDterest uid value.' 
InitT Ocean. 

" Dr. DanlWa. BrlutODwiitsaesthsukDOwledBed 
■Dthority of ttie aubject."— PhitodefjiAia Pna. 

•• The work wUI be ot genaluB value to all wh< 
vtih to know tbe anbBtanoe ot wbat baa been looui 

"A mMterl; dUciualan, and an eiample ot th< 
■Dooessful Fduondon ot the poirecs ot obaetratlon.' 
—Phtladtlphia Ltdger. 

Price, postpaid, tS. 
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HiHDBOOK OF HETEOHOLOGICE TABLES. 

By AasT. Pkof. H. a. Hazen. 
127 pp. 8°. 

Professor Waldo says: " I heartily recom- 
mend them to all workers in meteorology, 
and do not see how any of our American 
meteorologists can afford to be without a 
copy." 

Professor Symons of London says: "They 
are unquestionably valuable helps, whiCb 
ranst be kept bandy, and replaced when 

Price, postpaid, $1. 
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Fact and Theory Papers 

I. THE SUPPRESSION OF CON- 

SUMPTION. By Godfrst W. Hamblbton, M.D. 

li", 40c. 

**The Ineetlmable Importance of the sabject, the 
'eminence of the author, and the noTelty of his work. 
alL combine to render the little treatise worthy of 
special consideration. . . . We heartily commend 
Dr. Hambleton's booklet, and wish there were more 
such works/'—Editorla], Bo* ton Daily AdvertUer, 

»• The monograph is interesting in style, scholarly 
«nd well worthy of careful consideration. It is de- 
▼old of technical expressions, and can be easily read 
and digested."— PAarmaceiif/ea^ Era. 

II. THE SOCIETY AND THE •• FAD." 

By Applbton Morgan, Ksq. W*, 80 ceats. 

" Mr. Morgan founds a sensible and interesting 
address upon a text furnished by a sentence from 
-a young-ladles' magaslne ; namely, * Browning and 
I been are the only really dramatic authors of their 
century.' "— iVeta York Sun. 

III. PROTOPLASM AND LIFE. By 
C. P. cox. ia». 75 cents. 

**To be commended to those who are not special- 
lets.*''— CAritf^an Union. 

^*Physicisns will en]oy their reading, and find In 
them much food for thought."—^. Louis Medical 
and Surgical Journal. 

" Mr. Coz reviews tLe history of his subject with 
knowledge and skllL'?— Qptfn Court. 

** It is of extreme interest."— if edtfraJ Age. 

** Worthy of a careful perueal."— Indiana Medica 
Journal. 

" An Interesting and popular account of the ten- 
dencies of modem biological thought."— Pppu/ar 
Science A'eir«. 

"All Interested In blologloal queetloos will find 
the book fascinating."— PAarmaceuftcai E^cl, 

*' The author displays a very comprehensive grasp 
of his subject."— Pu6iic Opinion. 

"Deserves the attention of students of naturfil 
jidence."— Crt'f^c. 

IV. THE CHEROKEES IN PRE-CO- 

LUMBIAN TIMES. By Ctrub THOMAS. 18«. SI 

Dr. Thomas has already presented to the public 
some reasons for believing the Cherokees were 
mound-buUders, but addltimial evidence bearing 
on the subject has been obtained. A more carefiii 
study of the Delaware tradition respecting the Tal- 
leg-vl satisfies him that we have in the Bark Rooord 
(walam Olum) Itself proof that they were Chero- 
kees. He thicks the mounds enable us to trace back 
their line of migration even beyond their residence 
In Ohio to the western bank of the Mississippi. The 
object Is therefc re threefold: 1. An lllusti ation of 
the reverse method of dealing with prehlstorlo sub- 
jects; S. Incidental proof that some of the Indians 
were mound- builders: 8. A study of a single tribe in 
the light of the mound testimony. This woik will be 
an important contribution to the literature of the 
Columbian discovery which will doubtless appear 
during the coming two years. 

" A valuable oontrlbu lou to the question, * Who 
were the mound-buUders ? * "^Sew York Time§. 

** Professor Cyrus Thomas undertakes to trace 
back the evidences of a single Indlali tribe into the 
prehistoric or mound-bulldlng age."— ^. Y. Sun. 

»* An Interesting paper."— CArwWan CTnion. 

V. THE TORNADO. By H. A. Hazkw. 
12*. $1. 

*' The little book Is extremely Interesting."— J?o«- 
ton Transcript. 

"A book which will find many readers. The 
chapter on * Tornado Insurance ' is of interest to 
all property- holders In the tornado States. ^'—£o«fon 
Herald. 

** * The Tornado' is a popular treatise on an impor- 
tant province of meteorology, in which science, the 
author. Professor Hazen of the United States Signal 
Service, may be regarded as an expert." -Philadel- 
phia Ledger. 

VI. TIME-RELATIONS OF MENTAL 
PHENOMENA. By JOBXPH Jastkow. 12o. SOo. 
" All students of psychology will find the book full 

of Interesting facts. Professor Jastrow's good qual- 
ities as a thinker and as a writer are too well and 
too widely known to require comment."— /\A6/te 
Qpinton. 
*' A useful work for psychologists— as well as the 

{general reader— by setting forth In brief and easily 
ntelllglble form the present state of knowledge In 
regard to the time required for the performance of 
mental acts."— TAe Critic. 

VII. HOUSEHOLD HYGIENE. By 
Maxt Taylor Bibsbll. W. 76 cents. 

" A sensible brochure.''— Proo^fyn Eagle, 

** Practical and sensible."— Pu6{tc Opinion. 

" The advice and excellent Information which It 
oontalns are tersely and intelligently expressed.'^— 
Boston Medical and Surgical Journal. 

** Practical and simply written."— ^fpWngr/le/d Be- 
publican, 

"The best monograph on home hygiene."— ;9f. 
Louis Qlobe-Democrat. 

In Preparation, 

VIII. THE FIRST YEAR OF CHILD- 
HOOD. By J. Mark Baldwin. 
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A TEMPORARY BINDER 
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New Method of Protecting Property 
from Lightfiing. 

Tbe Lightning Dispeller. 
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The Patent Lightning' Dispeller is a conduc- 
tor specially designed to dissipate the energy 
of a lightning discharge, — ^to prevent its 
doing harm, — placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 
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METEORITES! 
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OF OTTB HETE0KITE8, giving first a chronological list of the falls (descriptive of 
each individual specimen), under the three classes, SIDEBITES, 3IDEB0LITSS AND 
^BOLITES, followed by a LIST OF MICBO-SECTIONS OF -ffiROLITES FOR SALE, 
and a chronological list of the CASTS OF METEORITES which were made before cutting 
the specimens into slices, thus being an exact /ac simile of the size and shape of the meteor. 

These lists are followed by 26 PAGES OF XLLTTSTBATED DESCKIPTIOH 8 of 
some of the more recent masses that have passed through our hands. 

The Index V> this Catalogue not only gives IN HEAVY TYPE the names adopted for 
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The use of Science by scientific men has increased in the past 
few months as never before. More than tWO hundred of the 

leading scientific men and women of America havfe 

agreed to contribute to the paper during the coming year ; and, 
as others are constantly joining in this move, to make the paper more 
valuable than ever, it cannot be long before there will be a body of 

five hundred competent users of this weekly medium 

of scientific discussion. It is our aim to place the paper in the 
bands of all competent persons who will avail themselves of this oppor- 
tunity to make Science a better representative of American scientific 
work than ever in the past. 

N. D. C. HODGES, 874 Broadway, New York. 
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QUER Y. 

Can any reader of Science cite 
*a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 
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THE AMERICAN ASSOCIATION OF INVENTORS 

AND MANUFACTURERS. 

Fsw occurrences of public interest have recently taken 
place which have been of greater moment to the people and 
to tlie nation as a whole, and few have attracted less public 
attention than that which was held in Washington in answer 
to the call of Mr. Watkins, on the 19th of January, — the 
meeting of'the American Association of Inventors and Manu- 
facturers. Organized a year ago. nearly, and composed of 
inventors like Dr. Qatling, Mr. Charles F. Brush, E. E. 
Sickles; business men like Mr. Gardiner G. Hubbard and 
Oberlin Smith; public men like General Butterworth and 
O. T. Mason; and scientific men like Professors Anthony 
and Thurston, and backed by the Commissioner of Patents, 
this association should have some interest for the people at 
large and for the journalists who represent the people. Its 
first meeting was opened by the president and attended by 
the whole bench of the Supreme Court, and its addresses 
during its several days' sessions were given by the most dis- 
tinguished men of science and greatest inventors of the 
country. 

The purposes of this organization are declared to be : To 
promote the progress of science and useful arts (Constitution 
n. S., i., 8). The diffusion of practical, scientific, and legal 
information respecting inventions. The encouragement of 
favorable and the discouragement of unfavorable laws re- 
specting property in patents. To secure the co-operation of 
foreign inventors for reciprocal regulations under patent 
systems. The proper, just, and adequate protection of the 
rights of American inventors authorized by the Constitution 
of the United States. Any person in sympathy with the 
objects of the association is eligible to membership under 
conditions stated in the constitution upon the payment of a 
membership fee of five dollars for the first year. No initia- 
tion fee is charged. To the executive council, composed of 
the seyen officers and the nine directors of the association, 
has been assigned the duty of completing the organization, 
begun with so much earnestness at Washington. 

Its first meeting was held on the centennial of the signing 
by (George Washington of the first patent law of the United 
States, the beginning of national industrial prosperity. As 
is weU said in the call lately issued for the second meet- 
ing:— 

^'The celebration of the beginning of the second century 
of our American patent system was the outgrowth of a spon- 
taneous desire to recognize publicly the benefits which that 
system has conferred upon our nation and upon the world. 

"Ekninent inventors, statesmen, and scholars from all 
parts of the Union met together to express their appreciation 
of the merits of that system, which has lightened the toil of 
the farmer, shortened the working hours of the mechanic, 
added to the safety of the miner, and lifted the burden from 
the household drudge. 

*' The monument then erected on the boundary line be- 
tween two centuHes, embellished by the best thoughts of 



such gifted minds, will endure so long as the libraries of the 
world shall preserve the record of their tribute to American 
genius. 

** While existing laws have encouraged and do now stimu- 
late the creation of intellectual property and do throw safe- 
guards around its ownership, yet the fact remains that neither 
the real inventor nor the author has been adequately pro- 
tected in his rights. 

**Thi8 state of affairs has resulted from the fact that the 
inventors of the country have never thoroughly organized 
thems«*lves for mutual protection nor brought concerted 
effort to bear upon their representatives in Congress, to the 
end that proper laws should be enacted, nor have they 
heartily supported the officials of the Government in their 
attempts to secure adequate facilities' for carrying out present 
regulations. Hence the system, even as it exists, has been 
preserved with great effort, and even now is handicapped by 
some conditions that are not encouraging. 

'' It may be true that the patent system, in a few instances, 
has had an unfavorable effect upon certain sections of the 
country and upon some occupations, and that some owners 
of useful patents have demanded greater profit for their in- 
ventions than was consistent with the public good. But 
such evils, if they exist, can best be remedied by intelligent 
discussion among those who have a vital interest in the 
things themselves. 

'^ The people at large an id their representatives need to be 
impressed with the fact that it is to the epoch-making inven- 
tions of the century that our country owes its high position 
among the civilized nations of the world.'' 

The patent system so auspiciously inaugurated by the 
greatest and first of our presidents has been intermittently 
promoted and sometimes obstructed in its operation by that 
alternation in power of friends and enemies — or lukewarm 
friends — which so generally characterizes the action of a 
popular government, and that of the United States no less 
than those of minor countries. In its best estate, however, 
it has never done the best that it might for either the inventor 
or the nation. During the last few years, its operation baa 
been shamefully embarrassed and the interests of the country 
have been greatly injured, while those of the inventor and 
his rightful claims upon the country have been no less 
seriously affected, in consequence of the utter neglect of this 
great department by Congress, and the refusal of the national 
legislature to provide it with respectable quarters and suffi- 
cient working force. 

In many cases, applications of immense importance to the 
industrial interests of the nation have been kept in the office 
for many months, through the utter inability of the working 
force to keep itself up with the business of the office. 

The annual report of the Commissioner of Patents to Con- 
gress dated Jan, 1, 1891, calls attention to the lack of suffi- 
cient e;camining force and to the need of more office room. 
The commissioner remarks that '*the pace kept up in the 
patent office now, as in all recent years, is inconsistent with 
that high degree of care which the patent system calls for," 
and that '* a patent should evidence such painstaking in ex- 
amination that upon its face it should warrant a preliminary 
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injunction, and there can be little doubt that the continuance 
of the *' American ^ examination system depends upon so con- 
ducting examinations into the novelty of alleged inventions 
as to make the seal of the patent office a powerful, if not con- 
clusive, presumption that the patent is valid." 

The commissioner further reports that *' during the past 
year the patent office hajs earned a surplus, over every ex- 
pense, of $241,074.92, and the total balance to the credit of 
the patent fund now in the treasury of the United States is 
i|d,872,745.24, and that the inventors of the country cannot 
understand why the government takes their money and then 
fails to provide necessary facilities." 

Such a state of affairs is simply a disgrace to the country 
and to the committees of Ck)ngress entrusted with the care of 
this great instrument of national advancement. The work 
of the association should be forwarded by every citizen and 
promoted by every journal in the land. The indifference of 
the members of the committees of Congress Laving charge 
of the business interests of the country can only be accounted 
for by the fact that the people, and especially the business 
men of the country, who should continually consult with 
and direct these^ committees, pay no attention to this branch 
of legislative work. Were these committees carefully made 
up of men well-posted in the work entrusted to them, and 
were they kept up to their duty by the pressure of public 
opinion, the prosperity of the nation would be vastly better 
assured than now. 



SOME RECENT MINERAL DISCOVERIES IN THE 

STATE OF WASHINGTON. 

When I visited Washington Territory in the autumn of 
1887, I found great activity among the prospectors in the 
mountainous region lying near the Canada line, and between 
the Cascade Range and the Bitter Root division of the Rocky 
Mountains; also in the Coeur d'Alene region. Many fissure 
veins carrying gold, silver, lead, zinc, copper, etc , had been 
discovered, and tested sufficiently to prove their richness. 
In some cases the precious metals were associated with iron 
•carbonates, but more commonly with iron sulphides, galena, 
and lead carbonates. Chlorine, antimony, and zinc were 
also found in combination. Copper was found both native 
and combined. The gangue was usually quartz, with which 
is often associated what is called '* porphyry." The country 
rocks are granite, quartzite, argilite, and limestone. 

On my return to the country in 1891 (now the State of 
Washington) I found that there had been no loss of reputa- 
tion in respect to any of the mining localities; but that in 
all except the Coeur d^Alene and Colville regions the devel- 
opment of ores had been retarded by the lack of transporta- 
tion. 

In 1887, the Cascade Range proper, though rich in the 
purest magnetite along its crest, and in the Cretaceous lig- 
nites along its flanks, was not regarded as a promising field 
for the discovery of the precious and base metals. A few 
small veins of low grade silver, gold, and copper ore had 
been found among the iron bearing rocks about the head 
springs of the Suoqualmic River, but nothing to compare 
with the developments on the waters of the Methow, Okina- 
gane, Kootenai, CoBur d^Alene and upper Columbia, on the 
east of the Cascade Range. But during my visit to the State 
last autumn I found an army of prospectors and miners at 
work on a group of veins running along the western flank 
of the Cascade Range. This group or belt so far as discov- 
ered is about fifty miles long and fifteen miles wide (perhaps 



twenty miles wide), and occupies the eastern edge of Sno- 
homish and Skagit Counties. The region is drained by the 
upper waters of the Skagit, Stillaguamish, and Skykomish 
Rivers. The veins are well defined fissures carrying gold, 
silver, lead, copper, and sulphur with iron, antimony and 
arsenic in quartz and porphyry; in other words, \the same 
sort of veins as'*those found in eastern Washington. Usual- 
ly they follow the course of the country rocks, but with the 
usual branching and fiezing. 

The country rocks, which consist also of granite, quartzite, 
and slate (I saw no limestone) usually stand nearly vertical, 
though in some places inclining eastward with a dip as low 
as thirty degrees. The general trend of both country rocks 
and ore veins is a little more to the north-east than that of the 
irregular crest-line of the main mountain. Hence they all 
cross the mountain at a sharp angle immediately north of 
the Cascade Pass, the name given to the notch at the head 
of the Cascade River, which is one of the chief affluents, of 
the Skagit River. This locality has within two years be- 
come famous as the *' Cascade Mining District.'^ Here have 
l>een opened numerous veins of auriferous pyrites and ar- 
gentiferous galena. The veins are broken across by a deep 
gorge, whose steep sides are striped by the disclosed vertical 
edges of the veins. Of course, in many places the outcrops 
are concealed by soil and vegetation, but the mountains rise 
three to four thousand feet above the gorge (six to seven 
thousand feet above Puget Sound), and the upper third is 
bare rock, and numerous denuded spaces extend much lower. 
The physical conditions are favorable for prospecting, min- 
ing, concentrating, and moving. The mountain on the 
north side holds near its summit two small glaciers: the 
lower one I named the Silver Queen, the upper one the Sky- 
light. Snow slides and running gravel are uncomfortably 
common on these heights. But safe camping ground can 
always be found in the evergreen forests on the mountain 
sides. So much for the north end of this mineral belt. 

The other leading mining district is at the south end of 
the belt, and is known as the Silver Creek District on one 
side of a dividing ridge, and the Monte Cristo District on 
the other side. Silver Creek is a tributary of the Skykomish 
River, and has its head in Silver Lake, a beautiful little 
sheet of water nestling among the evergreens in a groove of 
one of the lofty outliers of the main range. The creek, af- 
ter running in its elevated trough for two or three miles 
suddenly begins to pitch down a steep escarpment, and falls 
a vertical distance of two thousand feet in three miles of 
surface measurement, and falls fifteen hundred feet more 
in the next five miles, at the end of which it joins the north 
branch of the Skykomish River. Its course is southerly. 

The Monte Cristo District is made by a continuation east- 
ward of the veins of the upper half of the Silver Creek District, 
which pass through the water-shed into the valley of the Sauk 
River, a tributary of the Skagit. Taking this part of the 
mineral belt across its widest part it measures at least twelve 
miles, probably more. The ores do not differ materially 
from those of the Cascade River country, and the veins 
stand on each side of the gulches, offering every facility to 
the miner. Not less than thirty distinct veins (or ledges) 
have been uncovered, and many tunnels of several hundred 
feet in length have been driven horizontally The best 
** rich streaks " are of argentiferous galena, which in a few 
cases are as much as four feet wide (generally much less), 
and carry from thirty to three hundred ounces of silver to 
the ton. 

This new mineral region is as yet but very partially ex- 
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amined. It is, however, a permanent addition to the vast 
mining territory of the Hocky and trans-Rocky Mountain 
country, and when considered in connection with previous 
discoveries, it suggests the probability that the mineral de- 
posits of the State of Washington exceed in quantity and 
value those of any other State. 

W. H. RUPFNBB. 
Lexington, Va., Jan. S8. 



THE EVOLUTION OP THE LOUP RIVERS IN 

NEBRASKA. . 

The most casual inspection of a map of central Nebraska 
might suggest that the hydrography of the region has proba- 
bly undergone radical changes. It looks as if the three 
Loup rivers, and the smaller creeks running parallel to them, 
bad once been separate tributaries of the Platte, all indepen- 
dent of each other, as roughly indicated by the dotted lines 
on the map (Fig. 1). The Platte is the great central trunk 
of the drainage, and these streams all seem to be headed for 
it like branches, and would join it directly if they had not 
been somehow turned eastward and united to form the Loup 
River. 

It is the fate of such impressions to fade out in the light 
of accurate knowledge, but there are some survivals, and this 
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bids fair to be one of them. I have, I think, veri6ed it by 
field work, and I will briefly recount some of the topographic 
and geological data which tend to confirm the first impres- 
sion. 

The Loup rivers flow in channels excavated from fifty to 
two hundred feet in soft tertiary marls. Taking them in 
succession from south-west to north-east each stream is lower 
than the preceding one. A profile on a line at right angles 
to the general south-east course of all the streams of the 
Loup system, would have the general character roughly repre- 
sented in Fig. 2. 

This general north-east slant of the country gives a great 
advantage in rapidity of erosion to all ravines on the south- 
west side of each stream. They become longer, deeper, carry 
more water, and are cut down more rapidly than those on 
the northeast side of the next higher stream, because they 
run with the slope of the country and have a lower outlet. 
Thus the space between the streams is captured by the more 
vigorous headwater erosion of the north-easterly tributary. 
Presently a branch more vigorous than the rest captures the 
headwaters of its neighbor lying to the south-west. This 
imparts still greater vigor of attack, and the succeeding 
captures in the same direction are hastened. 

The latest robbery in the Loup system is that of the head- 
waters of Wood River. Journeying down from the head- 



waters of the South Loup one is impressed with the apparent 
continuity of its valley with that of Wood River, rather than 
with that of the South Loup itself below Callaway. It is ob- 
viously an instance of the lower, more easterly stream cutting 
through the divide and drawing to itself the headwaters of 
the higher one. 

This series of captures by lower tributaries is Exhibited on 
a grand scale and in a mature form in the Loup system. 
Another example on a smaller scale, and in its incipient 
stages, is shown in Fig. 3. The streams a and b have each 
captured the headwaters of some streams lying westward, 
and a threatens to capture the headwaters of 6. 

In this case, on the Republican River, the slant of the 
country is directly east, and is due to the Rocky Mountain 
upheaval, which gave an eastward tilt to the great plains. 
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In the Loup region there is also, in addition *to the eastward 
slope, a pitch to the north-east, which has a more local 
origin, but is, none the less, an important factor in the evo- 
lution of the Loup system. The last great tertiary lake 
(Cheyenne) submerged the Loup and the Republican com^ 
pletely, but left the upper Platte a vigorous mountain stream^ 
brinering down silt at a rapid rate. This silt, quickly sub- 
siding in the still lake waters, formed a succession of bars 
off the mouth of the river, as the shore line shifted east and 
west in the vicissitudes of climate, and of upheaval and sub^ 
sidence. There was no permanent point of discharge, and 
consequently no permanent single bar, but a general distri- 
bution of silt in and along the channel of the Platte, which 
accumulated to such an extent- as to raise the level of this 
river above that of the Loup on the north and the Republican 
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on the south. This is true in the case of the Loup, notwith- 
standing it is a tributary of the Platte, and the anomally is 
explained by the lower gradient of the Loup. The tributary 
is at the same level as the parent stream at the point of con- 
fiuence, but the Platte falls 7.1 feet per mile and the Loup 
only 5.6 feet per mile. This brings the Platte rapidly above 
the Loup in following them upwards from the point of con- 
fluence. It is true that this lower gradient of the Loup is 
itself anomalous, so that I have only explained one anomaly 
by another. The full explanation of the second would require 
another article. 

The natural result of excessive deposition along the Platte 
would be to crowd the mouths of its tributaries eastward and 
obliterate their old channels. Not only would they be turned 
to the east by the mass of silt in their former path, btxt 
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tbey would be crowded upon each other and unite ia a main 
trunk almost parallel to the Platte, like the lower Loup. The 
two causes, headwater erosion and Pliocene channel-Blling, 
have worked together harmoniously. The former has swept 
the upper courses westward by a series of captures; the latter 
has crowded the mouths of the tributaries eastward and made 
them coalesce into a single large tributary. Thus a num- 
ber of separate tributaries entering the Platte nearly at right 
angles have been wheeled into an oblique position, and 
evolved into one great tributary system, whose volume rivals 
that of the parent stream. L. E. Hicks. 



NOTES AND NEWS. 



A TELBOBAM has been received announcing the illness of the 
Right Rev. John J. Keane, D.D., president of the Catholic Uni- 
versity of America, and requesting that the date on which his ad- 
dress, before the Brooklyn Institute, on " Leo XIII. and the Social 
Problems of the Day *' is to be given be postponed until Bishop 
Keane is able to come to Brooklyn to deliver it. 

— Tht^se who interest themselves in the aboriginal languages of 
Australia, will hear with much satisfaction that the vernacular of 
the natives of the MacDonnell range, South Australia, has been 
studied and committed to writing by their missionary, Rev. H. 
Kempe, who resides on the Finke River mission. His grammar and 
vocabulary occupy the first fifty-four pages of the Transactions 
of the Royal Society of South Australia (Vol. XIV., Part I., July, 
1891, 12mo), a periodical edited by Professor Ralph Tate, Adelaide, 
W. C. Rugby, publisher. 

— On the 9tb of January representative scientists from the 
different parts of the State met in Austin, at the University of 
Texas, and organiaied a Texas Academy of Science. The ofiScers 
are: president, Dr. Everhart, professor of chemistry, Austin; vice- 
president, Mr. Dumble, slate geologist, Austin ; treasurer, Profes- 
sor Nagle, Agricultural and Mechanical college, Bryan; honorary 
secretary. Dr. Macfarlane, professor of physics, Austin ; members 
of council. Dr. Halsted, professor of mathematics, Austin; Mr. 
von Streeruwitz, State Geological Survey ; and Dr. Simonds, pro- 
fessor of geology, Austin. 

— At the late annual meeting of the Iowa Academy of Science 
Mr. R. Ellsworth Call exhibited a remarkable specimen of the hu- 
man hyoid bone, taken from a male subject. The basi-hyal was 
excessively irregular on the anterior surface with complete oblit- 
eration of the median vertical ridge ; the anterior aspect was also 
somewhat concave. The right cerato-hyai was entirely wanting; 
the left was nearly as long as the thyro-hyal on its side, and was 
styliform in shape. It was completely ankylosed to the basi-hyal. 
On the side on which the cerato-hyal was wanting there was no 
evidence of any structure corresponding to the cerato-hyal and no 
indication of a synovial bursa or structure which would show that 
it had ever existed. In addition, the muscles of that side were 
attached to the basi-hyal, and this was believed to be the cause of 
the disappearance of the vertical median ridge and the cause of 
the roughened characters presented by the anterior surface. 

— The second annual meeting of the Nebraska Academy of 
Sciences was held at the University of Nebraska, commencing 
Thursday, Dec. 81, 1891. The programme was as follows: the 
president's address, Specialization in Science (Dr. Kingsley being 
absent, the address was read by Dr. C. E. Bessey) ; The Slime 
Moulds of Crete, by A. T. Bell; The Evolution of Oxygen by 
Plants, by A. F. Woods; Additions to the Flora of Nebraska, by 
by Professor G. D. Swezey; The Flora of the Black Hills, by Dr. 
C. E. Bessey; Metabolism, by Dr. H. B. Lowry; A Bacterial Dis- 
ease of Com, by H. B. Duncanson ; Notes on the Flora of the 
Artesian Well at Lincoln, by J. R. Schofield. The oflScers for 
1892 are; president, Dr. Charles E. Bessey, University of Ne- 
Inraska, Lincoln; vice-president. Professor G. D. Swezey, Doane 
College, Crete; secretary, W. Edgar Taylor, State Normal School, 
Peru; custodian, Lawrence Bruner, University of Nebraska, Lin- 



coln; trustees. Ex-Superintendent E. T. Hartley, Lincoln, and Dr. 
H. B. Lowry, Lincoln. 

— In a paper presented to the Iowa Academy of Sciences, re- 
cently. Miss Minnie Howe, assistant in biology in the West Des 
Moines High School, described a series of experiments made by 
her at the Iowa State University during the winter and spring of 
1891, together with their results. The problem which Miss Howe 
attempted to solve was the separation of the Bacterium, BaciUiu 
svbtilliSf from the yeast plant Saccharomyees cerevisuz found to- 
gether in ordinsury soft jeust. She sought, also, to obtain pure 
cultures of each and to determine the part that each played in 
bread- making* It was found that bread made of sterilized flour 
and raided with the pure bacillus culture was light, but not as 
spongy as ordinary bread, sweet, close-grained, rather dark-col- 
ored, smelling and tasting much like "salt- raised " bread. Bread 
raised with the pure yeast culture under exactly the same condi- 
tions as the fii-st was somewhat light, swret, not so fine-grained 
nor as light as either ordinary bread or that made with tiacteria. 
It had a peculiar insipid taste, with an odor unlike that of either 
of the other kinds. The result of the^ experiments seems to 
show that neither the yeast plant nor the bacillus alone will make 
as good bread as both together; that either without the other will 
produce alcoholic fermentation and cause bread to rise; that the 
bacillus is rather more efficient alone than the yeast. Further 
experimentation is projected along the same line, since no one 
set of experiments can be regarded as conclusive. 

— *' The influenza is once more in the air,** says the British 
Medical Journal^ '* wafted hither and thither throughout the 
habitable world, a formidable, disabling, and fatal pandemic. 
Once more we are urgently asked on all sides, ' Have we a specific? 
Can we offer a cure?* It is the old delusion and the everlasting 
and unreasoning, but excusable, impatience for the miracu- 
lous and the impossible.. * Disease comes by Providence 
and goes by medicine ; ' that is a durable and popular formula. Of 
specifics for sale there are, of course, a legion. To sell them is 
the business of the quacks; the Matteis, the Hollowajs, the Mor- 
risons abound in specifics. There are a dozen available for chol- 
era, for typhoid, for small-pox, for hydrophobia, for carcinoma — 
all equally plausible and equally useless except for conunerce — 
and why not for influenza? But is there a specific for any dis- 
ease ? It is more than doubtful. The more we know of the nature 
and cause of disease, of its origin and life-history, the less we are 
inclined even to expect the discovery of specifics. Disease we 
know not as an entity, an enemy to be struck down with a club, 
or to be expelled by a drug, but as a process, the change of tissues 
and of fluids, the growth of a microbe, the proliferation of a cell, 
the secretion of a virus. We can modify the processes, we can 
lessen their virulent products, we can fortify against their worst 
effects; we can aid the evolution and perhaps guide it to health; 
sometimes we can arrest it; and often we can anticipate it. Thus 
we know how to ward off many diseases. Cholera, typhoid, 
small- pox, hydrophobia are enemies whom we can meet at the 
gate and forbid their approach. Deaths from either of these pre- 
ventable diseases are, for the most part, violent deaths, inflicted by 
the ignorance of the people, the neglect of the sanitary authorities. 
Populua vult mori. In their search for specifics they parley with 
the enemy and lose their lives. Of influenza we know less than 
of most other infections ; it is aerial, communicable from person 
to person, and along the lines of travel. For it, as for scarlet 
fever, we have only isolation as a preventive and palliatives as a 
treatment. Perhaps one day we shall know more ; but there does 
not seem any likelihood of the discovery of a specific, and judging 
from numerous analogies it is far from certain that there is in this 
any ground for reproach. At any rate, it comes badly from a 
public and from a generation which is content to leave Great 
Britain without even one Institute of Preventive Medicine, and 
which is left to an appeal for funds from a Lister and a Roecoe to 
found such an institute — in which lies a chief hope for furtiier 
life-saving and the advance of preventive and curative knowledge 
— while millions are lavished on weapons of destruction, or the 
more obvious means of charitable relief to physical suffering; and 
finally on the purchase of fraudulent ' specifics.' *' 
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— The Rain Convention at Millers, South Dakota, was largely 
attended, and as a result it is believed that twenty counties will 
accept the offer of a Kansas artificial rain company to produce 
rain during the crop season at $500 a county, on the understand- 
ing that if there is no rain there will be no pay. 

— Professor 8. Ward Loper, last year lecturer on biology and 
geology in Trinity Ck>llege, Hartford, and later connected with the 
United States Geological Survey in Colorado, has been appointed 
assistant to the Board of Management of the United States Exhibit 
at the World's Fair. He will select and classify fossils. 

— It 18 expected that the Spicer Library of the Brooklyn Poly- 
technic will be catalogued and opened for sudents by May 1. 
$10,000 had been expended for bo#ks and nearly 10,000 selected 
volumes have been placed upon its shelves, comprising the latest 
works in philosophy, law, histo^, science, and general literature. 
The entire cost of the new building, including land and equip- 
ment, has been estimated at $350,000. 

— The next meeting of the New York Section of the American 
Branch of the Society for Psychical Research will be held at Room 
10, Columbia College, Law Building, Wednesday, Feb. 10, at 8 
P.M. Professor William James will preside. The programme 
will be as follows: 1. Routine business. 2. Address by Professor 
James, on the Census of Hallucinations. 8. Report of some ex- 
periments in automatic writing, by B. F. Underwood (to be read by 
R. Hodgson, secretary of the American branch). There will be no 
admittance except by ticket. Special tickets are sent for mem- 
bers and associates. Other tickets, each of which will admit three 
persons, will enable members and associates to introduce their 
friends. Extra tickets may be obtained by members or associates 
on application to the secretary of the section, J. H.' Hyelop, Co- 
lumbia College, New York. 

— The New York Tribune states that among the many proposed 
additions to Columbia College ia a new school, to be known as the 
School of Pure Science. The announcement has met with the 
approval of the many friends of the college. (Jp to the present 
time the greater part of the scientific work has been done under 
the direction of the faculty of the School of Mines. In the new 
flchool the course will be three years, and will lead to the degree 
of Doctor of Philosophy. A student in the School of Arts will be 
able to spend his senior year in that department, take the degree 
of A.B., and at the end of the second and third years, respectively, 
in the new school, take the degrees of M. A. and Ph.D. The fac- 
ulty in the School of Pure Science will be made up principally of 
the teachers in the School of Mines. The college proper will 
name a department, in accordance with the recommendations of 
Professor Charles F. Chandler, dean of the School of Mines, where 
pure scientific research can be carried on. 

— The floating of the particles of cloud or fog, Herr von Frank 
of Graz seeks to explain (Nature, Jan. 14) by the presence of an 
envelope of aqueous vapor. As an approximate average value for 
the diameter of droplet with envelope he gives 0.7 mm. Suppos- 
ing one cubic metre of cloud to hold 8 grammes of water, there 
would be an interval of 0.2 mm. between the envelopes. When 
clouds pass over the sun, the shadows of objects are perceptibly 
lengthenefi when the darkening occurs, and the author attributes 
this to refraction by the vapor envelopes. Again, it is difficult to 
see how water droplets in the form of cloud or fog could exist at 
such various temperatures, did not the vapor envelopes, as bad 
conductors of heat (compare Leidenfrost's drops), guard the drop- 
lets to some extent from evaporating and freezing. The minute 
particles must soon be dissipated by the sun*s rays, if they were 
not in a kind of spheroidal state. This heating expands the en- 
velopes, so that the cloud tends to rise ; and various phenomena in 
nature may be thus explained (e.g. the rise of mist in Alpine 
yalleys). Once more, liquid droplets have been observed (by Ass- 
mann) floating in air of — 10^ C^. On meeting a solid body these 
froze to ice-lumps without crystalline structure. Here, according 
to Herr von Frank, the vapor-envelopes prevent freezing till they 
are ruptured by the solid; the droplet thus loses the bad conduc- 
tor of heat which protected it, and solidifies so quickly that no 



crystals can form. The author supposes that with much aqueous 
vapor in the air larger drops form, the clouds floating lower; with 
less aqueous vapor, the drops are smaller and the clouds higher; 
the thicknes of envelope, however, being the same for large and 
small drops under like conditions of temperature and pressure. 

— A despatch to the New York Tribune, dated San Francisco, 
Jan. 24, states that H. W. Turner, a geologist of Washington, 
D.C., who for two years past, under the auspices of the California 
Division of Mining Geology, has been exploring the gold regions 
of the Sierras, arrived there the day before. Mr. Turner obtained 
from a gulch at Cave City. Calaveras County, a meteoric stone 
that will excite no little interest in the scientific world. It is al- 
most as large as one's fist, and around a good portion of it is a 
solid film of gold. In one place the gold shows for about an inch 
square. Hitherto, in all discoveries, no meteoric iron has been 
found in connection with gold. " It demonstrates,'^ Mr. Turner 
says, ^* that there is gold in the worlds of space from which mete- 
oric iron has fallen. The specimen will be boxed and sent to 
Washington. Other pieces will probably be forwarded from Cal- 
averas. I have examined it very carefully. It is extremely 
tough, and it is almost impossible to break it. In my opinion it 
has fallen from one of the stars. This demonstrates that there is 
gold in some of the stars, at least. I shall send this piece to the> 
Smithsonian Institution.'' 

— In the Repertorium fur Meteorologie (VoL XIV, No. 10), M. 
E. Berg discusses the frequency and geographical distribution of 
heavy daily rainfalls in European Russia, excepting Finland and 
the Caucasus. The observations, says Nature, refer to the years 
1886-90. a rather short period; but in previous years there were 
not sufficient stations for such an investigation. The paper deals 
exclusively with falls of between 1.4 and 8 inches, distributed 
according to months, for the various governments of the empire. 
The results show that the frequency of heavy falls is subject to 
considerable fluctuation from year to year. The regions of great- 
est frequency occur on the south east coast of the Crimea and the 
extreme south-rwest of the empire; on the eastern side of the 
Dnieper, the region extending to Smolensk and further north- 
wards is also subject to very heavy falls. The northern limit of 
daily falls of over 8 inches, so far as relates to Central Russia, is 
the Government of Moscow. The yearly range of frequency 
reaches a maximum in summet, and, except in the south-eastern 
districts, the frequency in autumn is greater than in spring. In 
July and August the great falls extend over very large districts, 
and at other seasons are generally regulated by the course of the 
barometric depresssons. The following is the average yearly fre- 
quency of the heavy falls for the whole empire, arranged accord- 
ing to seasons: winter, 0.8; spring, 14.8; summer, 106.4; autumn, 
dO.8. The maximum amount which fell in any day was over 8 
inches, in Bessarabia. 

^Thomas Whittaker has just ready a second edition of St. 
Clair's <* Buried Cities and Bible Countries," the work on Palestine 
exploration that was well received last fall. 

— E. & F. N. Spon & Co. expect to have ready very shortly the 
second edition, revised and enlarged, of **The Maintenance of 
Macadamized Roads," by T. Codrington; also the second edition, 
revised and enlarged, of ** The Municipal and Sanitary Engineer's 
Handbook," by H. P. Boulnois. 

— The prospectus is issued of a Forstlichnaturwiasenachaftliche 
Zeitschrift, an organ for laboratories of forest- botany, forest-zool- 
ogy, forest-chemistry, agriculture, and meteorology. It is to ap- 
pear monthly in Munich, under the editorship of Dr. Carl Freiherr 
von Tubeuf; the first number is announced for the current 
month. 

— A work on the great earthquake of Japan, by Profeesor John 
Milne and Profe?8or W. K. Burton, is now in the press at Tokyo. 
It will be illustrated by 25 large photo-plates. For the sake of 
comparison, there will be two plates showing on a small scale the 
effects of earthquake in Italy and other countries. All the plates 
are to be on the finest quality of Japanese paper. 
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A RECENT ANALYSIS OF WVLW 

The promise made by Professor Baldwin in the preface to 
his first ***Handbook " ' has been fulBUed. The expectation 
aroused by this promise has perhaps been more than gratified 
since in the ** Psychology of Feeling and Will" we have 
the same rigorous scientific treatment whioh characterized 
the former volume, applied to subject matter which, for rea- 
sons now known to be suicidal, has been worked «ver for 
college text-books with far less (are and satisfaction than the 
strictly intellectual operations. It must be a source of con- 
gratulation to teachers of psychology to know that we are 
now having given us year by year psychologies which deal 
with the stubborn complexities of mind from a standpoint 
that bids fair to give us soon, if it has not done so already, a 
veritable ''New Psychology." 

Taking the old method at its true worth and retaining the 
sum-total of valuable results it has given, it is still evident 
that the '* natural science point of view " has been so fruit- 
ful in its construction of psychological data, has so modified 
old conceptions, has in fact so changed the whole face of 
psychological procedure, that nothing short of ** New Psy- 
chology '' can briefly characterize these consequences. The 
volumes of both James and Baldwin will, however, have 
their real value for teachers, not ouly as psychology, but as 
affording an ordered body of scientifically determined laws 
necessary for anything like fruitful philosophical construc- 
tion. The data of philosophy must come from science as 
positive, and the scientific data given up by psychology are, 
it is clear, peculiarly valuable as a contribution to the con- 
ditions necessary for serious philosophizing. Rational inter- 
pretation, aided by "the judicious use of hypotheses," is 
necessary to complete the full survey of mind, but presup- 
poses, if it is to be of genuine worth, previous empirical in- 
vestigation. Upon such investigation is based "thepossi- 

1 '* Handbook of Psychology : Feeling and Will," by James Mark Baldwin. 
Henry Holt & Oa. New York, 
s ** Senses and InteUect." 



bility of a psychology, which is not a metaphysics, nor even 
a philosophy." 

Written under this conception is Professor Baldwin's 
''Handbook." It is replete, however, with latent sugges- 
tions which take one immediately over into the philosophical 
field. Such suggestions when formally stated are to be found 
in the small print, which immediately follows the strictly 
psychological analysis and discussion. 

Peculiarly rich in suggestion for ethical construction has 
seemed to me the author's discussion of ** Will," and I de- 
sire, in brief review, to dissect out of the body of the analy- 
sis the facts which have ultimate bearing on the question of 
"Freedom." For whether ^solvable or insolvable in any 
ultimate sense on psychological grounds every one must ad- 
mit that the weapons of analysis whereby the complex prob- 
lem of ** Free-Will" may be reduced to intelligible form are 
in the hands of psychology. Even if we reach no satisfac- 
tory solution, it is at least a gain to know clearly what the 
elements of the problem are. It is natural enough, there- 
fore, that with every attempt to throw new light on the un- 
derlying elements of volition, the old sore of freedom should 
be reopened. As long as philosophy has life, an acknowl- 
edged fundamental question cannot remain passively unset- 
tled; philosophy cannot be held in check by external prohi- 
bition; it moves with an inner life of its own. 

Sidgwick recognizes this in his return to the question of 
freedom,* claiming, as he does, that, although "'complete 
mutual understanding will never be reached until we have 
reached complete confutation of fundamental errors," yet 
"a diminution of the amount of misunderstanding . . . 
especially on fundamental points," is an end in itself worth 
striving for. What Professor Baldwin's discussion has ac- 
complished in the interests of this desideratum of diminished 
misunderstanding, let us see. 

Chapters xii. and xiii. discuss, under the general title of 
the '' Motor Aspects of Sensuous Feeling," first, "the motor 
consciousness; second, the 'stimuli,' to involuntary move- 
ment" As a fundamental law of the motor consciousness 
we have stated what is called the law of mental dynamo- 
genesis^ viz., " that every state of consciousness tends to 
realize itself in an appropriate muscular movement." The 
general conclusion reached on the reactive consciousness is 
that this "consciousness, per 86, is simply consciousness of 
nervous reactions and memories of such reactions or of their 
elements. As far as there is a consciousness of self in reflex 
attention, it is an objective felt self rather than a subjec- 
tive feeling active self. Whatever ground may be found 
subsequently for such an active executive self, we find no 
such ground here" (pp. 293-4). This conclusion is corrobo- 
rated by a reference to certain well-known hypnotic phe- 
nomena in which power of choice is wanting and the con- 
sciousness of the patient becomes entirely reactive. 

Stimuli to involuntary movement are next analyzed and 
discussed. "By stimulus is meant the affective experience 
of any kind which tends to issue in conscious motor reaction "^ 
(p. 295). Such stimuli fall under one or the other of two 
great classes: (1) organic, (2) extra organic. In this con- 
nection (p. 204) is found the differentiation of stimuli as 
impulsive or instinctive. Sensuous impulse is " the original 
tendency of consciousness to express itself in motor terms aa 
far as this tendency exists apart from particular stimula^ 
tions of sense " (p. 307). On the other hand, "instincts are 
original tendencies of consciou.sness to express itself in motor 
terms in response to deOnite but generally complex stimula- 

s Mtnd, October, 1880. 
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tions of sense; i.e., they are inherited motor intuitibns*' (p. 
311). Nor must it be forgotten that all these classes of 
stimuli have meaning for the reactive consciousness because 
they have a *' feeling aspect.^' '* An idea simply as an idea 
— if such could be realized — might not react in movement; 
but the simple presence of an idea in consciousness is itself 
a feeling, and only in as far as it afPects us does it move us ^' 
(pp. 313-314). *' Affects,^' therefore, is the expressive term 
to be applied to all stimuli to involuntary movement. 

In chapter xiv., ideal feeling, in its motor aspects, is the 
subject of discussion. Here the stimuli have a characteristic 
wanting to those previously considered, viz., the element of 
intention. The ''end foreseen ^^ illuminates and directs con- 
sciousness in company with the ever-present stimulus of 
*' interest." Professor Baldwin finds that '* interest in an 
object," ''emotional excitement," "idea- motor suggestion,"^ 
*' ideal pleasure and pain," are the'general stimuli to volun- 
tary movement. The genetic aspect of mental life — the 
organic connection of higher with lower in mentf^l develop- 
ment—here finds illustration in the reappearance of " affects " 
as stimuli. In lines worth quoting we are told, that "the 
psychology which separates volition from reaction so sharply 
as to deny any influence upon the will to other stimuli than 
pictured ideas, is false. The conditions back of an act of 
choibe are never limited to the alternatives between which 
the choice is made. There is beneath it all a dumb, unex- 
pressed mass of affects — organic partially — felt tendencies 
outwards, which give coloring to the whole process" (pp. 
319-320). This is interesting as a preliminary warning of 
the complexity to be met when we come to the fundamental 
problem of choice and its conditions; for it is complexity 
such as this which makes free-will theGordian knot of moral 
philosophy. Analyze and elaborate what is known, as best 
we may, and there is yet left over a residuum of unreduced 
complexity sufficiently great to introduce a precarious ele- 
ment into our best results. To snatch certainty out of the 
hands of uncertainty, other considerations than those purely 
paychological may be necessary ; it may be necessary^ as in 
Professor Jameses case, to adopt a belief in freedom on ethical 
grounds. In the graphic language of James, '* taking the 
risk of error on our head, we must project upon one of the 
alterqative views the attribute of reality for us; we must so 
fill our mind with the idea of it that it becomes our settled 
creed."* 

Passing by the analysis of "desire," with its ethical sug- 
gestions all along the line, we come to the author's definition 
of "motive," as "any influence whatever which tends to 
bring about voluntary action" (p. 332). Motives may be 
either ends or affects, while ends alone give definite lines of 
guidance where choice is made. 

From the exploration of the springs of voluntary activity, 
the author passes to the nature of such activity, finding 
that it is always characterized by a feeling of consent or 
feeling of effort. All effort feeling is one of two kinds — 
either positive or negative: effort to do or effort not to do. 
Fiat of will is positive effort; neget, the negative. Three 
factors in the development of voluntary movement are stated : 
'* (1) Voluntary attention to a presentation, which, in turn, 
stimulates a native muscular reaction; (2) voluntary atten- 
tion to a presentation of movement, which stimulates the 
movement presented; (3) voluntary attention to an end for 
which a muscular reaction is a necessary means" (pp. 343-4). 
These come to light as a result of the analysis of the fiat and 

1 of. James's ** Fsycbology," Vol. II., p. 6S8. 
« •' PsTCbology," Vol. n., p. 878. 



neget into their elements; and this examination gives ground 
for the important claim that " the entire question as to what 
volition is, is accordingly throvi'n back upon an investigation 
of the exercise of voluntary attention " * (p. 342). 

Chapter xiii. introduces matter bearing from the very be- 
ginning more directly on the problem of freedom; the whole 
field is canvassed with a minuteness and comprehensiveness 
which makes the discussion a model of whai psychological 
investigation should be. You feel at once that Professor 
Baldwin's mental constitution has no toleratiop for vague 
thinking, and that his style has a scientific sharpness about 
it that never admits of doubtful interpretation. The chapter 
throughout is characterized by a richness of ethical sugges- 
tion such as one rarely meets in text-books on psychology. 
Philosophers of Dr. Johnson^s type, with their " we're free 
and there's an end on't," would learn not a little about the 
inner character of that freedom if they were willing to do 
the clear thinking which Baldwin's book makes possible. 

Baldwin emphasizes with James ^ the absurdity of a concep- 
tion of "motives" only too common among philosophical 
Philistines. The conflict of motives is not a conflict between 
separate ideas with a distinct activity of their own, each ex- 
ploding its own gun to compel submission from the others. 
Such a conception is worse than imaginary. " A motive is 
nothing in itself. It is only a name for a partial expression 
of the nature of the agent. ' Consequently motives can in no 
sense be considered as forces which expend their energies 
upon the will or which fight each other " (p. 353). Again, 
" how can they be conceived as separate entities contending 
in a theatre which is cold stone to all of them ? Rather they 
are all vital elements in the functional synthesis of a living 
consciousness." 

Another essential point is emphasized, namely, that when 
we penetrate to the inner nature of volition we find that it 
carries with it the act of attention (p. 351). This reminds 
one strongly of James's assertion that the real question of 
fact in the controversy on free- will relates to the "amount 
of effort of attention or consent" which could be given at 
any one time.' The role played by attention in deliberation 
and choice is of fundamental importance. Deliberation is a 
process of examination and comparison, — it is the search- 
light of the mind illuminating the field of consciousness, 
bringing clearly into view alternative or incomQptible de- 
sires,' and comparing their relative degrees of desirability 
prior to the act of choice which is the termination of the 
process: with choice the final fiat has gone forth, deliberation 
is at an end, and the deed is potentially done. " A resolve 
involves all the elements of a motor fiat except the word 
'now.'"' Of the two great classes of motives, "affects" 
and "ends" involved in deliberation and choice, superior 
volitional worth is given to "ends." These are the more 
objective data before the eye of deliberation. " It is only 
by strengthening the infiuence of particular ends that effects 
enter." In fact, " what actual volition is concerned with is 
therefore ends, and ends only." If this be so, it is important 
to learn how an end passes into volition. 

Baldwin's answer to this question is like Hodgson's. * The 
picturing of ends is a thinking process: it is an ordinary 
apperceptive act by which new elements are taken up into 
the old by a larger integration, the process being one of ab- 

s ci. Jamos*s '* Psychology," Vol. II., p. 561. 
4 " Psyohology," Vol. II., p. 669. 

• •• Psychology," VoL 11., p. 671. 

• Mind, AprU, 1891, p. 170; ** Free- Will: An Analysis,** hy Shadwoith 
Hodgson. 

T jamos, Vol. II., p. 661. 

" April namber of Mind, 1891, p. 171. 



64 



SCIENCE. 



[Vol. XIX. No. 469 



sorption and adjustment. '* The atteotion moves throug^hout 
tbe series of elements, grasping, relating, retaining, selecting, 
and when the integration it effects swells and fills conscious- 
ness — tbat is tbe fiat" (p. 365). That is to say, tbe decisive 
point is reacbed, tbe rending strife is over, wben the dis- 
tracting character of tbe elements has been subdued, the 
unsettled claims satisfied, and tbe ** attention gets its bold 
upon its integrated content as a grand related situation." 

It is necessary to pin tbe attentive act down still closer. 
What can attention do in tbe matter of initiation of motives ? 
Is attention un motived ? Is it independent of tbe internal 
and external conditions of endowment and environment ? 
Professor Baldwin replies in tbe negative: an analysis of tbe 
two general classes of '* apparent initiation of motive inten- 
sity" — cases of involuntary attention and cases of delibera- 
tion — renders an affirmative answer untenable. Strength- 
ened intensity in the former cases is easily shown to be 
involuntary; in the latter, '*as soon as any such preference 
comes in — any physical, mental, or emotional motive for 
wishing to intensify this particular alternative — then my 
choice is already made and I am fooling myself in thinking 
that I am reaching an unbiased decision." 

Consequent upon tbese preliminaries comes the author's 
formal statement of the problem of freedom, in which he 
unfolds with great clearness of thought and transparency of 
expression the following four alternatives : (1) indeterminism, 
(2) external determinism, (3) immanent determinism, (4) 
freedom as self-expression. Tbe contingent or indeterminis- 
tic view, with its theory of unconditioned choice, meets with 
a very summary but warranted rejection. It is not only 
crudely unpeycbological, but defeats tbe very end in whose 
interest i^ is projected; moral responsibility has the very 
ground cut from under its feet on any such theory; the con- 
ception of an agent whose voluntary expression involves 
moral judgment because l)e is agent, is emptied of all mean- 
ing. Professor Baldwin gives us here nothing new — nor 
was it necessary. This controversy has already been *' thrashed 
out to tbe very last fragments of chafiF." \ 

Tbe external determinists are all those who explain voli- 
tion in terms of natural causality, and thus consider the 
problem of volition a problem in physical dynamics. '* Mo- 
tives are forces in reference to one another, effects in refer- 
ence to tljp brain, in which they have their causal support; 
volition is the consciousness of tbe outcome of a conflict of 
forces" (p. 370). Tbe objection to this theory is tbat it 
floats in tbe air. To give it weight, an assumption is neces- 
sary, which neither science nor philosophy can substantiate. 
Tbe theory assumes the possibility of a continuous movement 
under natural causality across tbe physical into the mental 
world. Whatever may be believed as to a *' uniform psycho- 
physical connection," there is no warrant for assuming that 
consciousness is an epi-phenomenon. So, too, there is no 
legitimate ground for believing motives to be mere natural 
phenomena. Baldwin is as positive as Green, though from 
a very different standpoint, that a motive is vastly more than 
a natural phenomenon. As to moral action, therefore, tbat 
view of it is false which supposes **tbat the motives which 
determine it, having natural antecedents, are themselves but 
links in the chain of natural phenomena." ' 

Tbe analysis of motive exhibits three important results: 
1. Choice is never motiveness. 2. The end chosen is always 
a synthesis of all present motives, and is adequately ex- 
pressed by no one of them. 3. This synthesis is an activity 

^ Jonatban BdwardB, Day, etc. 

* Green's " Prolegomena to Btliice,'' p. M. 



aui generis : it finds no analogy in the composition of physi- 
cal forces. With these results clearly in view, be finds tbat 
** freedom, therefore, is a fact, if by it we mean tbe expres* 
sion of one's self as conditioned by past choices and present 
environment." *' Free choice fs a synthesis, the outcome of 
which is, in every case, conditioned upon its elements, but 
in no case caused by them " * (p. 373). 

To read Baldwin's chapters on the will (for tbese were 
well worth tbe space of a separate review) is to feel tbat a 
mind of admirable scientific temper has been at work through- 
out. Approaching the phenomena of mind from the natu- 
ralist's point of view, he has guarded against tbe tendency, 
all too common in these days, of trying to drive the princi- 
ple of physical causality through a multitude of facts, natu- 
rally and philosophically recalcitrant to such treatment. 
The great lesson of his two volumes is, thai in psychology 
the application of scientific methods and canons to mental 
phenomena affords no results which a cautious metapbysic 
may interpret as casting discredit on spiritualism in philoso- 
phy. Roger B. Johksok. 

Miami Uniyersltx, Oxford, Obto. 



SIR GEORGE BIDDELL AIRY. 

The cable has just flashed across the ocean the announce- 
ment of tbe death of Sir George Biddell Airy, tbe eminent 
astronomer of England. He was born on tbe 27th day of 
June, 1801, at Alnwick, in Northumberland, and bad, there- 
fore, just passed tbe half-mile post that would bring him to 
bis ninety-first birthday. 

8ir G^rge Airy's life and work will always be looked 
upon as one of the most prominent pillars in the astronomi- 
cal ediOce erected in tbe nineteenth century. He bad al- 
most lived to see what bad been done in tbat hundred of 
years. He bad stood upon tbe pile of d6bris thrown up from 
tbe foundation, and looked down upon tbe formation of a 
structure, little dreaming that be would live to see tbe fin- 
ishing touches put upon an edifice to which he bad added so 
much material. 

Airy was educated first at two private academies, Hereford 
and Colchester. From the latter, at tbe age of eighteen, be 
entered Trinity College, Cambridge. Three years lifter^ 
wards he was elected to a scholarship. In tbat college he 
developed his remarkable mathematical ability, graduating 
as Senior Wrangler. His degree of M. A. was taken in 18!%, 
and, with it, he was elected as Luscasian professor at Cam- 
bridge. Illustrious philosophers like Barrow and Newton 
bad preceded him as occupants of that historic chair. Just 
previous to his election to tbat chair he published bis math- 
ematical tracts on the '* Lunar and Planetary Theories," 
**The Figure of the Earth," etc., and **Tbe Undulatory 
Theory of Optics." 

Professor Airy, having been installed in tbe position just 
mentioned, followed his appointment with a series of popu- 
lar lectures upon experimental philosophy, which were de- 
livered with remarkable effect, and which greatly enhanced 
his scientific reputation. The university, recognizing in him 
one whose investigations were of a high order, elected him 
two years afterward to tbe Plumian professorship. This 
election gave him charge of tbe Cambridge astronomical ob- 
servatory, and now is inaugurated an epoch in bis life tbat 
is to elevate him to one of tbe highest positions held by Eng- 
lish scientiBc men 

Having been placed in tbe position above cited, Professor 

s cf. James, Vcl. II., px». 571-S. 
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Airy began those great improvements in the methods of cal- 
culating and publishing the astronomical observations made, 
which have led other observatories to take copy after him. 
Airy was a methodical man, a professional and a business 
man. He made his work conform to a scheme laid out the 
year before, and that plan was strictly followed. His work 
as an astronomer and a calculator is valuable, because it is 
nnbroken and comparable. The astronomical instruments 
that have so long stood within the walls of Cambridge Ob- 
servatory were made after his own plans and under his own 
directions. 

In 1835 Professor Airy, then in his thirty- fourth year, was 
appointed Astronomer Royal. For forty six years he filled 
that position with marked ability. Under his master- 
mind it is needless to say that the astronomical observatory 
at Greenwich was completely changed. He placed the man- 
ner of reducing the observations upon a more satisfactory 
basis, and equipped 0ie observatory with instruments of a 
higher order of precision. In the year 1850, under his guid- 
ance, a new meridian circle was erected. It has an object 
^laas of eight inches aperture and eleven feet six inches focal 
length. In 1855, at his earnest solicitation, a large equa- 
torial telescope was placed in the observatory. 

Professor Airy was a man that not only combined the 
philosopher with the mathematician, but was one tha^had an 
inventive mind as well. This may be seen in the many 
forms of astronomical instruments and their accessories due 
to his very active brain. The value of the observations made 
by him during his occupancy of the position of Astronomer 
Boyal at Greenwich, rests not only upon their accuracy and 
dispatch in being published, but on their continuity. This 
may be seen in his reduction of lunar observations from 1750 
down to a late date, a most valuable series of observations. 

Airy was a man in whom his government had the utmost 
confidence when it came to deciding questions of grave im- 
port. He was the chairman of the royal commission em- 
powered to supervise the delicate process of contriving new 
standards of length and weight, the old standards having 
been destroyed in the burning of the House of Parliament in 
1834. He was called in consultation soon afterwards in re- 
spect to removing the disturbance of the magnetic compass 
in iron-built ships. He thereupon contrived a mechanical 
combination which has been universally adopted. His re- 
searches on the density of the earth, his fixing the breadth 
of railways, his care in the equipment of the British expedi- 
tion to observe the transit of Venus, and the reduction of the 
observations after having been made, — all voice the great 
confidence placed in him by his countrymen, and his worth 
as a practical astronomer. 

The writings of Sir G^eorge Airy cover a great deal in the 
field of philosophical and mathematical thought, and are 
thorough in their discussion of each subject. His pen was 
ever busy, and one has but to turn to the volumes of the 
Cambridge Transactions, the Memoirs of the Boyal Astro- 
nomical Society, to the Philosophical Magazine, and the 
Athenceum, to find its fruits. But in the volumes issued 
from the Greenwich Observatory we find the great life-work 
of Sir George Airy. They are the polished stones, the finely 
carved pillars that have been used in building up the as- 
tronomy of the nineteenth century. His principal works, 
which have become books of reference, are: ** Gravitation," 
** Ipswich Lectures on Astronomy,'' ** Errors in Observa- 
tions," "Figure of the Earth," ** Tides and Waves," 
"Sound," and "Magnetism." 
One whose reputation as a man of such scientific attain- 



ment as Sir George Airy has deservedly received recogni- 
tion, both from his own country and abroad. He has re- 
ceived the Lelande gold medal of the French Institute in 
honor of his important discoveries in astronomy. For his 
successful optical theories he was awarded the Copley gold 
medal of the Boyal Society. The royal gold medal of the 
same society has been given him in return for his tidal investi- 
gations. Twice the gold medal of the Hoyal Astronomical 
Society has been given him — first, in return for his discov- 
ery of an inequality of long period in the movements of 
Venus and the earth; second, to reward him for his reduc- 
tion of the planetary observations. He has been enrolled 
among the most honored members of the Boyal Astronomi- 
cal Society, of the Cambridge Philosophical Society, and of 
the Institute of Civil Engineers. For many years he has 
been among the foreign correspondents of the Institute of 
France, and other scientific societies on the continent. He 
has secured the honorary degree of D.C.L. and LL D. from 
each of the great universities of Great Britain — Edinburgh, 
Oxford, and Cambridge. In May, 1872, he was gazetted a 
Knight of the Bath. 

When the years shall have passed into centuries, and 
coming astronomers are searching the records for valuable 
data to be used in the discussion of questions in astronomy, 
the observations and results determined by Sir George Bid- 
dell Airy will be found of the highest value. 

Geo. a. Hill. 

STRUCTURE OF THE TRACHEA OF INSECTS.* 

Mr. Lachlan*s article on insects in the " Encyclopaedia 
Britannica" reproduces Blanchard's error of a double chi- 
tinous wall for the tracheae with a spiral thread between. 
Blanchard and Louis Agassiz superadded a peritracheal cir- 
culation of l>lood. Joly's refutation of this view, in 1850, 
failed to give the real cause of the error: this was 
not, as suggested by him, due to bad injecting; but 
it resulted from observing insects when moulting. At time 
of moulting the trachea contains the old chitinous wall, dark 
and enclosing air, and surrounded with exuding fluid be- 
tween it and the new chitinous wall ; thus the appearance of 
things is much as described by Blanchard, who mistook the 
exuded fluid for circulating blood, and also mistook a tem- 
porary state of matters for the normal state. 

The view published by me in the American Naturalist, 
in 1884, that the spiral thickenings of the trachea are really 
crenulations, channel-like transverse folds open outwards 
(i.e., away from the lumen of the trachea) by a slit or fis- 
sure, was supported by indirect evidence, and needs to be 
enforced so as to leave no doubt. Miall and Denny, in their 
monograph on the cockroach, write as if they had been able 
to unroll the spiral like that of a vegetable trachea, with- 
out tearing the connecting membrane, and copy Chun's 
very inaccurate figure, which ascribes a free continuous 
spiral thread to the trachea of insects just as we find it in 
the plants. 

A re-examination of the case brings out the singular result 
that the whole machinery can be distinctly seen by the mi- 
croscope to be such as I have described it. The profile of a 
medium-sized trachea of any insect can be easily seen to be 
grooved like the edge of a screw : all the more clearly if the 
trachea is slightly stretched under the cover-glass. In the 
living insect we may observe that the resiliency of the trans- 
versely chanelled walls responds to the muscular contraction 

1 AbBtraot of a i>aper read by Q. Madoekle before (he Amerieftn AbsooI*- 
tlon of Naturalists, Dea, 1891. 
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of the thorax andjabdomen, so as to assist the tidal move- 
meot of air outwards and inwards. 

I may add that one of Chunks figures (copied in the paper 
in Am, Nat,) correctly represents the spirals of Eriatalis^ 
giving even the external slits, highly magnified ; hut he mis- 
interprets the slits, and takes them to be longitudinal ridges 
on what he supposes are solid threads. I have also pleasure 
in learning that my ycaing friend, Professor H. T. Fernald 
of Pennsylvania Agricultural Ck)llege, after reading my pa- 
per in 1884, stained and cut fine sections of Passulua comu- 
tti8 and thus shows the spirals to be a set of hollow grooves 
enclosing some of the stained hypodermis which secretes and 
surrounds the tracheae. 

Princeton College, Jan. 21. 



LETTERS TO THE EDITOR. 



*^« OorreiponiUnU are requeated to beat brief cm poatihle, TKe wriier*» nam 
i$ in (M ctuet required a» ffroof of good faith. 

On requeet in ctdvanoe^ one hundred oopiee of the number containing hie 
0ommunieation wiUbefumiihedfree to any eorreepondent. 

The editor will be glad to publieh any queries coneonant toith the character 
of the journal. 

A Lightninj^ Stroke. 

On the SOth of May, 1881, a party of ladies and gentlemen went 
in an omnibus from W ashingtoi;! co the country 9eat of a friend 
(H. C. Metzerott's), distant nine miles, in Prince Oeorge's County, 
Md. 

During the afternoon the party was seated on the spacious 
veranda of the dwelling, the horses and omnibus standing on the 
lawn immediately to the front. 

Suddenly a few clouds gathered, and, before any rain fell, a 
severe and sudden clap of thunder startled them. At the same 
instant a flash or streak of lightning descended and ripped apart 
the south-west corner of the roof of the frame carriage house 
standing alone about two hundred feet distant, descended down 
the sheathing to midway of the west, or end, wall of the carriage 
house, then at right angles apparently to the centre of the wall 
where the clap-boarding was ripped and shattered; then strack a 
brass-tipped pair of shafts standing near the north-west angle, 
shattering the right-hand shaft about midway, where a strip of 
iron covered with leather was placed to serve as a stay for the 
breeching strap; then apparently passed down and out at the floor 
by the closed door of the carriage house, where it was plainly seen 
by all the company moving along rapidly in small coils or circles 
up the road leading to the veranda, to the hoofs of the horses, 
playing around them with great velocity, and then apparently 
dissipated, no one could tell where. The horses were greatly 
agitated, fairly trembled, but did not move; and most of the com- 
pany on the porch experienced a tingling, stinging sensation, but 
none were stunned. The sky soon cleared. J. H. 

Washington, D.C., Jan. 25. 



Traumatic Hypnotism. 

The case recently stated of a lady thrown into a hypnotic con- 
dition by being thrown from a carriage, in which condition she 
said and did certain things of which the next day she was entirely 
unconscious, brings to mind a fact that occurred near this place. 
Two lads of fourteen and sixteen went out to feed the stock. 
Coming near a young, almost unbroken colt, they leaped on his 
back. The animal started in a wild run for the barn, and dash- 
ing in at a low door struck the two lads violently against the 
beam that formed the top of the door. The door being very low 
the blow was not on the heads but the chests of the boys, sweep- 
ing them from the colt*s back to the frozen ground. The elder 
lad sat behind his brother, and was thrown heavily to the ground, 
striking the back of his head, his brother falling upon him. Both 
lads rose; the elder rubbed his head, looked about, went into the 
bam and completed his evening tasks in an orderly manner, re- 
plying to his brother when addressed. They went to the house, 
and the lad warmed himself by the stove, went to the table, ate a 



lighter supper than usual, and replied intelligently when spoken 
to; but his eyes were dull and had a dazed, half-conacions look. 
After supper he sat by the flre foi^ some time, laughing aloud 
once or twice "at nothing" — than went to bed as usual. The 
next morning it was found that he knew nothing of any 
event after the instant of jumping on the colt's back, and seeing 
it dash off toward the bam. He had not felt the blow, nor been 
conscious of the fall, or of any subsequent words or acts, until he 
arose the next morning, but his conduct and appearance had 
been normal, except the causeless laughter and the dull look of 
the eyes. In the case of the lady flung from her carriage, she 
went into a druggist's, asked for water and a clothes-brash to 
renovate her dress, said she was not injured, needed no help, etc. 
Thus she said and did things suitable to the conditions of her ac- 
cident. The lad, on the other hand, continued the course of ac- 
tion which he had begun before his fall, feeding the stock, etc. 
His acts during the evening were acts of habit, and such as he 
repeated every evening. Neither the lady nor the lad were domi- 
nated by any other mind, nor directed in their motions by any 
person conscious of, or responsible for, tkeir state, but it seems 
that by reason of a blow given on the back of the head in each 
case, both the lady and the lad were in a true hypnotic state, and 
were subsequently entirely oblivious of all that had occurred while 
they were in that condition. Julia MacNair Wbiqht. 



Rain-MakiDg by Faith. 

• 

Some of the readers of Science doubtless may recall numerous 
memorable incidents of the administration of the genial, earnest, 
shrewd, anl eccentric President Phinney of Oberlin. Apropos to 
recent articles on faith- healing and rain-making is a vivid recol- 
lection of such an incident. 

Some forty years ago, on a cloudless Sabbath morning, the 
president walked briskly up the chapel, — there had been a 
distressing drouth,. — and began the service with an extremely 
fervent prayer for rain. Ther prayer was long, and before it 
was finished the skies began' to darken, and almost before the 
congregation was dismissed a copious rain began to fall. The 
suggestive fact in this relation is that President Phinney had been 
observed during the morning to give very watchful attention to 
the barometer. H. Chandler. 

Buffalo, Jan. 26 

Some Carious Catnip Leaves. 

As I passed by an old deserted log cabin, where the soil was 
poor and barren, I noticed a bunch of catnip in an angle of the 
pioneer zigzag fence. So close in the comer was it, that it 
seemed as if it had crept there for protection. But even in its 
apparent retreat it was conspicuous, for vegetation generally had 
succumbed to the frosts of early autumn. A society for the pre- 
vention of cruelty to plants ought to be prganized, I thought, for 
here was this little stunted looking bunch of catnip, struggling 
for exisitence, when it certainly seemed physically unable to cope 
with the unfavorable conditions for growth surrounding it. Poor 
little lonely weed, I mused, is it just that you should struggle 
here alone against all the hardships which put even the best dow- 
ered plants to the test? and like my humane brothers who, in 
order to end the misery of a poor misused horse, feel compelled 
to take its life, I terminated its struggles by collecting it. 

The catnip {Nepeta cataria) has a beautiful leaf, with a rather 
deeply crenate margin ; its upper surface has a rich, soft, downy, 
rather velvet-like appearance, while the deep green color is 
a witness of its hardihood. But the leaves on this plant, 
which out of compassion I magnanimously collected, were very 
ditferent from the normal type; the surface was nearly smooth, 
and the margin of many leaves was quite entire; others were cre- 
nate only near the base of the leaf, though entire toward the apex, 
as shown in the accompanying illustration. Why, and where- 
fore, this difference in the leaves? I queried. Why have they 
varied from the shape recognized as the typical leaf? The little 
leaves themselves replied : " We are the result of poor, unfavor- 
able conditions; we had neither strength nor vitality sufficient to 
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e1ab<}rate the modem catnip leaf, though we recognize its superi- 
ority over our own shape and appreciate the fact that the mo9t 
advanced, progressive leaves are those most deeply notched. We 
are reversions to a more ancient, primitive type of leaf, like those 
borne hy our ancestors. When our environment is such that we are 
starved, even at the tbreshhold of life, we cannot adorn ourselves 
with the modem improvements, now so commonly worn." ** You 
will notice,'* the leaves continued, <Hhat we grew 6n branches 
of the summer's seed-stalk. The upper part of it was already 
dead, but the lower portion had still sufficient vitality to send out 
these feeble branches ; they were only able to follow in the old, 
old rut, wom by preceding generations, and therefore we are 
simply what you might with propriety denominate v»ry old-fash- 
ioned catnip leaves." 

I was much impressed by this explanation, but, even though the 
leaves themselves had answered my query, like Thomas of old, I 
still doubted. 



leaf; but, after studying the variation of leaves, who can doubt 
that the present crenate leaf is the result of evolution. 

Mrs. W. a. Kbllebman« 

Golumbas, O., Jan. 18. 




ITKPBTA OATABIA. 

Scores and scores of plants were questioned in regard to the 
cause of this variation from the normal type, and in every case 
the same story was told. The leaves borne by the branches of the 
old seed-stalk were often wholly entire, or crenate only towards 
the base. 

All the leaves which grow on the radical shoots are perfected 
in their crenate outline to the apex; and, while the leaves of the 
radical shoots are green, even at this season (January), these '* old- 
fashion-leaved " branches have long been frozen and dead. 

All things unfold according to their environment, directed by 
heredity. In geologic times the ancestral hereditary force pushed 
on the conditions; plants and animals responded by adaptation; 
or, where they could not adapt themselves to their ever changing 
eoviionaient, they were left behind, and became extinct. The 
law of evolution d&ys: * 'Advance with me, or fall from the ranks I " 
Plants and animals, races, nations and tribes, are yet falling out 
of rank because they cannot comply with the requirements nec- 
essary to endure or cope with the constantly changing conditions. 

It took the catnip we know not how long to overstep the entire 



AMONG THE PUBLISHERS. 

OuHng readers will welcome back to its pages the now re- 
nowned world traveller and explorer, Thomas H. Stevens, who with 
his cycle girdled the world for Outing, and who has just achieved 
a successful expedition from the German Ocean to the Black Sea 
in a steam launch, despite the dangerous rapids of the Iron Gates. 
Outing for February opens with a charming description of "Cycling 
in Mid-Pacific," by Charles E. Trevathan, in which the author 
draws a pleasant picture of the natives, foliage, flowers, and the 
delights of wheeling over the snow-white coral roads of dreamy 
Tahiti. 

— D. Appleton & Co. announce a new book by Arabella B. 
Buckley, author of **The Fairyland of Science," "Life and Her 
Children," etc. The title of this work will be '* Moral Teachings 
of Science," which the author is said to have invested with special 
interest. 

— Macmillan & Co. announce for publication early in February 
a practical work on electric lighting. The full tide of the book 
is "A Guide to Electric Lighting for Householders and Ama- 
teurs," and the author is S. R. Bottone, well known by his pre- 
vious books on electrical subjects. In order to make the book 
thoroughly serviceable to readers in this country the proofs have 
been read by an American scientist, for the purpose of supplying 
any needed explanation of merely local usage. 

— Longmans, Green, & Co. have in prass a work by the late 
Ferdinand Praeger, entitled "Wagner as I Knew Him." The 
book, which is the outcome ot Dr. Praeger's life-long intimacy 
with Wagner, is a remarkably clear, sympathetic, and unpreju- 
diced history of the man and the composer, especially valuable 
for its frank discussion of episodes in his life usually treated with 
hesitation by his biographers. Dr. Praeger had the privilege of 
reading Wagner*s autobiography in manuscript, and thus verify- 
ing his own observations by Wagner's own statements. 

~ The latest publication of Professor Eben N. Horsf ord con- 
cerning the ancient settlements of the Norsemen in the territories 
of the New England States was published in large quarto size by 
Damrell & Upham, Boston, and bears the title, " The Landfall of 
Leif Erikson, A.D. 1000, and the Site of his Houses in Vineland, 
1892." Leif*s houses are placed on the Charles River, below the 
Fort Norumbega, and a short distance above Boston, Mass. The 
book is very profusely illustrated with photographic views and 
with the maps which have come down to us from the earliest ex- 
plorers of the sixteenth century, and so on to the end of the nine- 
teenth. This collection alone makes of the volume a thesauras 
of cartographic infonhatian surpassed by no other recent publica- 
tion. The amount of historic and topographic information gath- 
ered from all the earlier historians and other authorities on New 
England matters is enormous, and they are classed under appro- 
priate headings, of which the principal are as follows : The Land- 
fall, Expedition of Bjarni, Thorwald's Expedition to Vineland, and 
Sketch of the Thorfinn Expedition to Vineland. Then come a 
r^um6, an appendix, and notes. This volume of 147 large quarto 
pages is printed with wide margins, holds 89 maps and illustra- 
tions, the typographic execution being of the most splendid. 
Simultaneously with the above was issued a pamphlet in^a smaller 
quarto size, also provided with maps of the New England coast, 
entitled, "Sketch of the Norse Discovery of America at the Festi- 
val of the Scandinavian Societies, assembled May 18, 1891, in 
Boston, on the Occasion of presenting a Testimonial to Eben Nor- 
ton Horsf ord in Recognition of the finding of the Landfall of Leif 
Erikson, the Site of his Vineland Home and of the Ancient Norse 
City of Norumbega, in Massachusetts, in the Forty -third Degree.** 

— The literature of South American ethnology has just been en- 
riched by a fine pictorial publication in folio, being Noe. 1 and 8 
of the second volume of the " Veroffentlichungen," issued from 
time to time by the direction of the Royal Museum of Ethnography 
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at Berlin (80 p. and 16 plates, Berlin, W. Spemann, 1891). The 
explorer, Dr. P. Ehrenreich, here presents his observations, studies, 
and experiences from July to November, 1888, among the tribes 
of the Araguaya River in the Brazilian province of Goyaz and 
those of the Puru River, a tributary of the middle Amazonas. 
These reports appear under the modest subtitle, ** Beitr&ge zur 
Volkerkunde Brasiliens,'* and the illustrations in the text are just 
as instructive as those in the plates. Of the Goyaz tribes the 
Karaya were the chief objecfof the explorer's studies ; among the 
Pum tribes, the Yamamadi, Ipurina, and Paumari. The accounts 
given of their customs and manners, implements, weapons, dances, 
and other merrymakings are as interesting as the specimens of 
their folk-lore, of which many instances are inserted. The masks 
used in the dances corer the whole body, and are figured on pages 
85 and 86. 

— Warren K. Moorehead writes, in the Illustrated American for 
Jan. 80, a most remarkable and interesting story about '^New 
Relics of the Mound Builders in Ross County, Ohio.'' One of 
these relics, be says, is the skeleton of a man with copper helmet 
with antlers, and the other is a Swastika cross, oriental in charac- 
ter, and is one of the first finds ever unearthed to show the origin 
of the Indians. He says in this connection : '* The discovery of 
four crosses, which are peculiarly oriental in character, marks a 
new epoch in American archssology. M. G. de Mortiellet, the 
eminent French anthropologist, refers to the same style of cross 



found by the survey, and gives numerous illustrations in his works 
of its occurrence on pottery, sepulchres, and monuments of Brit 
tany, Italy, and particularly India. The Swastika was used as 
one of the emblems of Buddha worship before the Christian era, 
and may have spread later into Phoenicia. This symbol is occa- 
sionally found in Egypt and China, but, so far as the writer is 
aware, not in Yucatan or Mexico. A cross does occur on the 
Palestine tablet, but it is not the Swastika. No skeleton in the 
mound indicated a person of more importance than No. 348. 
Copper antlers, 22 x 28 inches, extended from the forehead upward. 
The breast and back were covered with copper plates, bear teeth, 
and other singular ornaments. Strings of beadit lay about the 
ankles and wrists, while at the feet were traces of decayed sandals. 
The copper horns had been originally fastened to a helmet of copper,, 
covering the skull from the upper jaw to the base of the occipital. 
A rough cloth skirt extended fixmi the waist to the knees. Where- 
the copper plates came in contact with the fabric it was well pre- 
served. Beautiful pearl beads and large bear and panther tusks- 
were interlaced or strung upon the front of the garment. The 
other skeletons were covered with shell beads, and a few copper 
plates and celts accompanied tbem." 

— It is the design of the Modem Science Series, published by 
D. Appleton & Co., to provide brief untechnical treatises for the 
educated layman who has neither time nor inclination to become 
a specialbt, but who feels the need of informing himself on the 
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*'The Country Circus" at the Academy 
of Music ofiters excellent entertainment for 
children of all ages. There is, too, enough 
disguise in the name to enable such grown 
persons to go who enjoy a real circus but 
who haven^i the courage of their convictions 
— as it were. It has been said that it re- 
quires three adults to take one child to the 
circus, ^e first two acts are merely a logi- 
cal introduction to the last, in which is 
shown a genuine circus-ring with a very 

Sood make-believe second ring beyond. Here 
isport trained degs, horses and donkeys, 
bareback riders, acrobats and clowns. The 
street parade in the second act is very good 
also, with its long array of cages of wild 
animals ( ?) , the gorgeous trappins^s of men, 
women ana horses, the elephant, the stream- 
ing banners and the crowd of noisy and ad- 
miring street boys. In fact the spectator will 
find all the charms of the genuine circus well 
displayed and the unpleasant features avoid- 
ed, such as: unsavoxV odors, uncomfortable 
seats, noises, etc. Erlanger entertainment 
at the Academy is a great success. 



Mark's Patent, Artificial Limbs with Rubber 
Hands and Feet, advertised in another col- 
umn, have been awarded a long series of 
first, premium9 by the American Institute, 
as well as the Centennial Medal, and Gold 
Medals by the International Cotton Exposi- 
tion and the World's Industrial and Cot- 
ton Centennial Exhibition. They have al- 
wavB been the victors in every competition 
and are endorsed by the leading surgeons of 
this city and country. Hosts of grateful 
wearers, both at home and abroad, testify to 
the superiority of the finn, and noiseUaa 
rubber foot made onlv by this well-known 
house, the largest in the world. 

OF WHAT USE 18 THAT PLANT? 

Tou can find the answer in 

SMITH'S "DICTIONARY OF 
EGONOHIG PLANTS." 

Sent poBtaid on receipt of |2.80. Publiah- 
er'B price, |8.60. 

SCIENCE BOOK AGENCY, 

874 Broadway, New York. 
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A nf^gra^u tttkimg « Pftiti^n /or takick hi it qumli- 
^dfy kUteigntific attainmtuit^ #r anyperton Mttking 
99m4 *iU /# JUi a Position o/thu ekaracttr^ bo it thai 
of a toackor o/'sctomce^ckomisi^ draughtsman, or whai 
aott may havo tho * n^ant* insoriod nndor tkis ksad 
ntss OP COST, if ho satiOi** tko pnbliskor of tko snit' 
ablo ckaracier o/kis ap^ication, A ny person toohing 
^ii^formaiion on any sctonii/ic fuestion^ tko address if 
any scientific man^ or wko can in any way use tkis col' 
umn for a purpose consonant with tke nature o/ the 
paper, is eordialiy iwpited to do so. 



WANTBD.^1) A white man Tened in wood and 
iron workioff, able to work from Bpeclfloatlons 
and plans, suited n>r an instructor of boys; his bus- 
iness to have charge of shops of school, outline and 
direct the work for foremen and students: salary to 
be $1,000 per annum (nine months). (8) A man 
(black preferred) to teaoh the colored, iron working 
and fonring, subordinate to the preceding; salary, 
S780. (8) A man (white) competent to take classes 
in engineering (assistant's position), but with the 
ability to perform any of the work required in asT 
of the ordinary engineering courses of our unlTersl- 
ties; salary from $1,000 to $1,5U0. A. H. BEALS, 
MiUedgeTllle, Ga. 
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ANTED.— Two or three eflloient computers with 
. . good knowledge of Spherical Trigonometry and 
ready use of logarithms, for temporary employment 
in the office of the Coast and Qeodetic Surrey. Ap- 
plicants should furnish eridenoe of their fitness for 
the work. Apply by letter to the Superintendent, 
Coast and Geodetic Surrey, Washington, D.C. 
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ANTEP.— Science, No. 176. July 2, 1866, also 
Index and Title-page to Vol. vll. Address 
N. D. C. Hodges, 674 Broadway, New Toric. 



ATOUNG MAN (SI) would like a position In a 
college, laboratory, or obseiratory, is also will- 
ing to assist at a steam engine, etc. Address J. W., 
care of Science, 9RA Broadway, New Tork. 
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ANTED.—A position in the philosophical or 
pedagogical department of a collie or uni- 
rersity by a young man (80) who has had flre years' 
practical experience in teaching, and who has done 
four years' post-graduate work in philosophy, derot- 
ing his attention during the last two years espe- 
cially to study and original iuTestigation in scien- 
tific psychology and its applications in education. 
Address E. A., care Science, 874 Broadway, N. T. 
City. 

WANTED.— A suitable position in Washington, 
D. C, not connected with the Government, 
and with a salary not to exceed $600 a year, by an 
experienced biologist with six years' university 
tnoning. Applicant has been a skilful surgeon for 
fourteen years ; is a practical photographer, car- 
tographer, and accustomed to the use of the type- 
writer. He is also capable of making the most nn- 
Ished drawings, of any description, for all manner 
of Illustrative purposes in science; trained In mu- 
seum methods and work; also field operations and 
taxidermy in its various departments, and model- 
ing, production of casts, restorations of paleonto- 
lo^cal specimens and similar employments. Address 
U. 8. B., care Science, 47 Lafayette Place, N. 7. 



Exchanges. 

[Free of charge to all, if of satisfactorycharacter. 
Address N. D. C. Hodges, 874 Broadway, New York.1 

Wanted, in exchange for the following worics. any 
standard works on Surgery and on Diseases of ChikiteD: 
Wilson's *' American Omitliology," 3 vols.: Coues' **BinU 
of the Northwest " and '• Birds of the Coforado Valley," 
» vols.; Minot's ** Land and Game Birds of New Eag^ 
landf ' Samuels' '* Our Northern and Eastern Birds;** all 
the Reports on the Birds of the Pacific R. R. Surrey, 
bound u a vols., morocco; and a complete set of the 
Reports of the Arkansas Geological Survey. Please nve 
editions and dates in corresponaing. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 



Wanted to bu 
North American 
Philadelphia, 1843. 
Worcester, Mass. 



y or exchange a 
Herpetoli 



copy of 
John Edwards. 



ftology, by 

G. BAUR, Clark Univenity, 



Holbrook's 
svols. 



For sale or exchange. 



Qttain« 




Science, 18 vols., 
Lexington, Ry. 



unbound. 
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For sale.— A ^ x !M Camera: a very fine inatrameot; 
with lens, holders and tripod, all new; it cost over $40, 

eice, $85. Edw. L. Hayes, 6 Athens street, Cambridge,. 
a«. 

To exchange Wright's *' Ice Age in North America'*' 
and Le Conte^s '*ElemenU of Geology" (Copyright i8SaV 
for *' Darwinism,** by A. R. Wallace, •^Origin of Species,'^ 
by Darwin, ''Descent of Man." by Darwin, ^'Man'a 
Place in Nature,*' Huxley, ^^Mental Evolution in Ani- 
mals," by Romanes, **Pre-Adamitea,*' by Winchell. N<v 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vaaderbilt Uaivcnity, 
Nashville, Tenn. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (sodg. to fiom^.}, platinum dishes and oredbla, 
agate moton, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Siiiiman^s Joumai, 
i86a-i885 (6s-7i bound); Smithaonian Reports, 1834-1883;; 
U. S. Coast Survey. 1854-1860. Full particulars to en- 
quirers. F. GARuINER, JR., Pomfret, Conn. 

I - I M ■ 11 III! *— ^^ 

For exchange or sale at a sacrifice, an elaborate micro- 
scope outfit. Bullock stand J monocular objectives, one- 
sixth homeogeneoos immersion, four-tentha, and three- 
inch, Bauscn ft Lomb, also one-foutth and one inch 
Spencer. Four eye-pieces. Objectivesare the best made. 
Address Mrs. Marion Smith, 41 Branch Street, Lowell,. 
Mass. 



POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price so cents- 
Sent free by post by 

N* D. O. HODCIES, 874 Broadway, N* ¥»■ 
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preeent status of the varioos branches of science. The eeoond 
volume to entitled "The Horse: A Study in Natural History," and 
is iutended to especially illustrate some important principles in 
biology. Tt outlines the principal characteristiCH of the compara- 
tf ve anatomy or the horse and bia near relations, the tapir and the 
rblnoceroe, and shows incidtmtally how a " missing link," de- 
scribed by Professor Huxley in 1877. has nince been found in the 
Lower Eocene deposits, tbns identifying a connection believed to 
have existed in the ancient ancestry of the auimala. The author 
Is William H. Flower, C.B., director of the British Natural His- 
tory Museum. 

— " Evolution in Science, Philosophy, and Art " is the title of a 
book containing seventeen lectures by Piofeasor John Fiske, Hr. 
Underwood, Dr. Abbolt, Hr. Wakeman, and other able exponents 
of evoluldon, wbicb is to Im published immediately by D. Appleton 
AOo. The principle of evolution being universal, admits of a 
great diversity of applications and illustrations, and mftny which 



appear in this volume are fresh and striking. The scientific lec- 
tures, as in the case ot that by Dr. Alleman on Optics, are often 
of direct practical value. These lectuies when delivered berore the 
Brooklyn Ethical Association attracted general attention. In book 
form they are accompanied by a letter from Herbert Spencer, 
and by numerous illuntrations. 

— The title of Tyndall's forthcoming book ia "New PVagmeats." 
Among the subjects which are treated in the five hundred pages 
are The Sabbath, Life in the Alps, The Rainbow and its Congeners, 
Common Water, and Atoms, Molecules, and Ether-Waves. In 
addition to tbe popular treatment of scientific themes, the author 
devotes several chapters to biographical studies of the utmost in- 
terest. Among the subjects of these studies are Count Rumford 
and Thomas Young, and there are also chapters on Louis Pasteur, 
his life and labors, aod Personal Recollections of Thomas Carlyle. 
Tyndall's "New Fragments" will be published immediately by 
D. Appleton & Co. 
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able tonic and appetizer. It 
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tired brain and body, imparts re- 
newed energy and vitality, arid 
enlivens the functions. 

Dr. Epekadi Batduk, Cedarville, N. J., 
•ays: 

' ' I have used it for several years, not only 
in my practice, but in my own indiTidual 
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A LUMP OF SALT AND A GLASS OF WATER.* 

With ordinary use the powers of eye, ear, smell and 
touch fail to distinguish between the glass of pure water, and 
that to which salt has been added. The taste alone gives 
immediate evidence of the difference. But let us examine 
more closely, and, first, by chemical tests. Solution of sil- 
ver nitrate, added to the brine, gives a white, curdy precipi- 
tate containing chlorine, a platinum wire would take up 
enough to impart a yellow color to the Bunsen flame, indi- 
cating sodium. Thus two constituents may be separately 
recognized in the solution by the appropriate tests, where 
only common salt was added. So, in general, if we wish to 
detect a salt in solution, we depend upon properties belong- 
log to the basic radical and those belonging to the acid radi- 
cal; the appropriate tests being separately applied. Such 
properties are called *' additive," since they express the sum 
of the properties of the constituents. The special use of this 
term may be clearer on reviewing some electrical properties. 

Two kinds of solutions are distinguished by means of the 
electric current. Absolutely pure water seems to be a non- 
conductor, while the addition of a salt, acid, or base enables 
the current to flow, the added body being separated into two 
parts called ions, which appear at the two electrodes. Such 
bodies are called electrolytes; and the quantity of electricity 
passing through the fluid is directly proportional to the 
quantity of electrolyte decomposed. Many organic bodies 
are not thus decomposed, their solutions being non-conduc- 
tors. While the molecule of common salt is believed to 
contain but two atoms, and sugar contains at least forty-five, 
yet the former may be separated by the electrical influence 
in a manner from which the latter is free. The forty-five 
atoms of the sugar molecule dwell together as a unit, while 
the two atoms of common salt may part company and enter 
into new relations, thus presenting a scene of activity and 
complexity which we should hardly expect from its apparent 
simplicity. 

Let a current pass through a solution of copper sulphate, 
entering through a copper plate, and passing out at any 
properly coated form ; the copper is carried through the so- 
lution with the current, and is deposited as an electroplate 
coating; while the negative radical slips back to attack the 
kathode. The quantity of basic and acid radicals thus 
transferred, under given conditions, depends upon the con- 
ductivity of the solution ; but to compare solutions of differ- 
ent kinds we should make the concentration proportional to 
the chemical equivalents. In this way Ostwald has meas- 
ured the molecular electrical conductivity of many solutions 
of varying degrees of concentration. The following are a 
few of his results to the nearest unit for extremely dilute solu- 
tions — tuVt iiormal. The differences are shown in small, 
bold-face type. 

liia, no 9 NaCl, 119 38 KCl, 14S 

6 5 6 

KNOt, 186 

6 

K aOt, 180 



9 



LINO,, 106 
8 
UClOt, 97 10 



NaNOg, 114 

T 

NaClOt, 107 



23 
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> AlMtraot of the annual address before ttie Waalilnston Chemical Soototf, 
d^Uvered Jan. 88, 1898, by Bcbt. B. Warder. 



The numbers obtained for lithium salts are about 9 less than 
for the corresponding sodium salts, and these about 23 less 
than for the potassium salts. Comparing the horizontal 
lines we find the numbers for chlorides about 5 higher than 
for nitrates, and these about 7 higher than for chlorates. 

To appreciate the full meaning of these differences in the 
numbers we may again refer to the tests of qualitative 
analysis. A salt has no single property by which it is rec- 
ognized, but we depend upon the several properties of basic 
and acid radicals, which are largely independent of each 
other. The molecular electrical conductivity is here ex- 
pressed merely by a number; but do not be repelled by a 
sense of vagueness. " This number expresses motion, — the 
greater the number the more activity displayed in transfer 
of electricity. The lithium atom is less active in this way 
than sodium; and this is true, whatever be the company in 
which the metal is found. The activity of chlorine is greater 
than that of the nitric radical, and this greater than the 
chlorine radical; but the activity of the salt must be' 
viewed as the sum of this property for the components. 
Elach number is clearly the sum of two numbers, one be- 
longing to the basic, the other to the acid, radical. On no 
other hypothesis can we explain the fact that when we select 
two basic or two acid radicals the substitution of one radical 
for the other always results in the same change of the num- 
ber, no matter what third radical may be combined with 
these two. In a word, the molecular electrical conductivity 
is an additive property of salt solutions. 

If we leave water and brine in the cold both will freeze ; 
but the brine must be cooled to a lower temperature before 
freezing begins. The differences between freezing point for 
solutions and the solvent have been made the subject of 
many extended researches with special forms of thermome- 
ter. Readings are estimated to .01^. The result has been a 
flood of light upon the molecular weights of substances in 
liquid form, together with some remarkable differences be- 
tween salt and sugar, between brine and syrup, or between 
the two classes of solutions which these represent 

Take three similar barometers, introduce a drop of water 
into the Torricellian vacuum of the first, and the mercury 
falls ; the water is partly changed to vapor, which exerts a 
certain pressure on the mercury, and this vapor pressure may 
be measured by the difference in level. Now put a drop of 
brine into the second barometer, the mercury falls here also, 
but to a less extent. The vapor pressure of the brine is less 
than that of pure water. The process of evaporation or con- 
densation in a current of air affords another means of deter- 
mining the relative vapor pressure of various solutions. If 
we now boil water and brine in separate vessels the pressure 
of vapor equals that of the atmosphere; but, when this point 
is reached, the brine is hotter than the water, — the boiling 
point of the former is higher. Thus we have a third method 
of comparing vapor pressures. This property of solutions, 
in its quantitative aspect, rivals the freezing point as an ave- 
nue to the secrets belonging to our subject, which are yet 
only partly disclosed. As solution proceeds the denser brine 
gradually mixes with the water above, until at last the whole 
fluid would be practically uniform. Various salts will dif- 
fuse at different rates. A porous membrane will transmit 
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the molecules of water more readily than thoee of a salt. 
For certain theoretical investigations we may conceive a 
'* half permeable '^ wall with openings so small that the 
water alone can penetrate. As a Alter separates a solution 
from the insoluble residue, so the half -permeable wall is to 
transmit the solvent, while preventing the passage of the 
dissolved salt. No material has been found fully possessing 
this ideal property; but theoretical deductions have already 
been confirmed by experiments with clay cells, the pores be- 
ing partly closed with a film of insoluble precipitate. If 
a solution fills such a cell, while fresh water surrounds it, 
the contents soon show a considerable pressure, which is 
measured by a manometer. This phenomenon is called *' os- 
motic pressure," and we may have several conceptions of its 
cause. Either there is an attraction between the unlike 
molecules in the brine and tbe fresh water, so that the latter 
flock in where the salt is imprisoned (as ducks fly to the de- 
coy) until the internal pressure arrests the flow; or the os- 
motic pressure may be due to tbe aggregfite force of impact 
of the many moving molecules; this is the view generatly 
taken. 

The several properties that have just been considered re- 
quire numerical expression, but these numbers are wonder- 
fully related to each other and to the doctrine of the conser- 
vation of energy. For example, cobsider the relation of 
osmotic pressure to vapor pressure. Let a cell with half- 
permeable wall, connected with a vertical tube be filled with 
solution, and immersed in a tank of pure water; the whole 
arrangement being placed under a bell jar in vacuum. Un- 
der osmotic pressure tbe solvent will enter the cell until a 
certain pressure is reached, as determined by the height of 
the liquid in the vertical tube. Evaporation will take place 
at the same time, both from the surface of the solution in the 
tube and from the solvent in the tank, at their respective 
levels, until the jar is filled with vapor. A condition of 
equilibrium will eventually be reached, for otherwise we 
should have perpetual motion. On the half- permeable walls 
of the porous cell we have an inward and an outward pres- 
sure, whose difference is measured by the height and density 
of 4he solution in the vertical tube. On the surface of the 
two fluids we have a vapor pressure, the difference being 
measured by the same height and the density of the vapor in 
the bell jar. The former value is the osmotic pressure, the 
latter is the diminution of vapor tension caused by adding 
the solid to the solvent; and these two values stand exactly 
in the ratio of the densities of solution and vapor. By other 
therm o dynamical considerations a relation is traced between 
osmotic pressure and the change in freezing point, electrical 
conductivity, etc. 

Important analogies between the physical properties of 
gasses and those of dissolved bodies are pointed out by van't 
Hoff; the laws of Boyle, Gay-Lussac, and Avogadro all 
have their counterparts in the phenomena of osmotic pres- 
sure. 

First. Boyle's law says that the pressure of a gas is in- 
versely proportional to its volame; that is, that as the quan- 
tity of any gas in a given volume is increased or diminished 
the pressure changes in the same ratio; so, the osmotic 
pressure of many solutions is found to vary directly as the 
concentration. 

Second. Gay-Lussac's law may be expressed by stating 
that the gaseous pressure varies directly as the absolute 
temperature; the same is true of osmotic pressure. 

Third. Avogadro's law implies that two gases, at the same 
temperature, will have equal pressures when the masses of 



equal volumes are proportional to the molecular weights. 
The same is true for osmotic pressures in equivalent solu- 
tions of different comparable substances. To calculate the 
osmotic pressure conceive the solvent to be absent, while the 
solid occupies the same space as gas; the hypothetical gase- 
ous pressure, as determined by the three fundamental laws, 
is then equal to the osmotic pressure required. Conversely, to 
determine the molecular weight of a dissolved body, we may 
flnd the osmotic pressure and calculate-as for a gas; practi- 
cally, the depression of freezing point is the physical prop- 
erty usually measured. 

In a word, the three fundamental laws of gaseous matter 
are found to be true of dissolved matter simply by substi- 
tuting osmotic pressure for gaseous pressure, while even tbe 
anomalies and limitations so long recognized in gases and 
vapors find their counterparts in -solutions. Can we find 
identity of cause when there is almost identity of result? In 
a gas matter is in a far more dilute condition than in ordi- 
nary solids or liquids; the intermolecular spaces are evi- 
dently far greater than the space occupied by tbe molecules 
themselves. The same is true in a dilute solution of salt, 
only here the intermolecular space is largely occupied by the 
water. In both cases, motion is indicated by the phenomena 
of diffusion. In both cases, each moving mo]e*.*ule is endowed 
with kinetic energy, and the sum of the vis viva of all the 
molecules exactly accounts for the laws of pressure. Tbe 
formulas used to unfold the kinetic theory of gases may be 
applied without change to a kinetic theory of solutions. In 
a jar of hydrogen, the molecule darts hither and thither at 
the rate of a mile a second, asking for no support save other 
molecules, from which it rebounds. If hydrogen mixes 
with the denser vapors of parafiQn, it will still exert its own 
pressure upon the walls of the vessel, as though it were 
alone. Our salt is less ethereal. The molecules are heavier. 
They move more sluggishly. Very slowly do they rise, as- 
though climbing with painful effort upon an unsteady ladder 
of water molecules. Yet, with the aid of the half- permeable 
wall, their pressure is found to be just what it should be on 
the kinetic theory, if the salt alone occupied the space in 
absence of water. 

Anomalies and limitations have always been mentioned. 
There is no '* perfect *^ gas, none that exactly fulfils the fun- 
damental laws, but hydrogen, which most nearly agrees with 
the '* ideal gas^* in its properties, is not compressed to one- 
tenth its volume by ten-fold pressure, but occupiers a little 
more than one-tenth volume. Here, the molecules them- 
selves may be considered as incompressible bodies occupyinir 
too great a fraction of the whole space to be left entirely out 
of account. A modification of Bowie's law assumes that the 
total intermolecular space varies inversely as the pressure. 
In most gases and vapors, however, the deviation is in the 
opposite direction. As the molecules approach each other 
their mutual attraction is manifested, for the volume becomes 
less than required by Boyle's law. The piston of a Corliss 
engine, which glides so -beautifully to and fro, in obedience 
to valve and governor, is impelled by the bombardment from 
an army of vapor molecules, each one following its own 
impulse almost untrammelled in the go-as-you-please contest; 
yet some mutual attraction is manifest, for the steam exerts 
a little leas pressure upon the piston than would an ideal 
gas under like conditions. So, osmotic pressure, instead of 
increasing directly as the concentration, may increase a little 
less rapidly. There is a well-known body whose vapor den- 
sity has long been recognized as abnormal. 

Ammonium chloride, when converted into vapor, is found 
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to occupy twice the volume predicted by theory, — in other 
words a given volume of the vapor exerts twice the theoreti- 
cal pressure. The explanation is easy when we learn that 
the salt is dissociated into the two gases, ammonia and hy- 
dro-chlorine acid. Similar anomalies in osmotic pressure 
may lead to a similar interpretation, although qiltte antago- 
nistic to our ordinary conceptions and teachings. Sodium 
will burn in chlorine with striking evolutions of light and 
heat ; we recognize the product as a new substance. Chem- 
ical action has taken place. By a large expenditure of. en- 
ergy the elements may again be separated; this also is 
chemical action. But we dissolve the salt in water, evapo- 
rate, recover it as before, and are prone to count all these 
changes as purely physical. Little do we suspect that the 
dilute solution contains in free state the two substances which 
we usually know as metal and gas, the two kinds of atoms 
moving independently of each other, so long as they are dis- 
tributed in equal numbers in any portion of the fluid. Yet 
such is the theory of Arrhenius, now fast gaining ground. 
Cold water decomposes a most stable compound, the elements 
being gradually reunited in evaporation and crystallization. 
Accept this hypothesis for electrolytes chid their peculiar 
properties are explained, their additive character must follow- 
as a necessary consequence of their nature, and the several 
kinds of anomalies fall into harmonious relations. 

On this hypothesis the speed of chemical change should no 
longer be proportioned to the whole quantity of each active 
substance present, but rather in proportion to that part 
which has already suffered loosening of the bonds. The 
facts of dynamical chemistry afford an independent and 
valuable conBrmation of the new views. 



THE ORIGIN OF THE ASS, THE CAT, AND THE 

SHEEP IN CHINA.* 

At a recent meeting of the China Branch of the Boyal 
Asiatic Society in Shanghai, Dr. Macgowan, a well-known 
Chinese scholar, read a paper on^ the probable foreign origin 
of the ass, the cat, and the sheep in China. He said that the 
Chinese, in their numerical co-ordination of concrete and 
abstract nature, give the ''six domestic animals" as the 
horse, ox, goat, pig, dog, and fowl ; which seems to indicate 
that when that formula was framed, neither cat, sheep, nor 
ass had been domesticated there. When familiar beasts 
were selected to denote years of the duodenary cycle, to the 
''six domestic animals" were added the rat, tiger, hare, 
dragon, serpent, and monkey, to complete the dozen, as if 
the ass, sheep, and cat were too little known to meet the ob- 
ject in view, which was the employment of the most familiar 
representations of animated nature for the duodcndary no- 
menclature. Still more striking is the absence of the ass, 
sheep, and cat from the twenty-eight zodiacal constellations, 
which are represented by the best-known animals. 

With regard to the ass, there is ample reason to regard it 
as being excluded from the list of domestic animals because 
it was not archaic. The hybrid mule is of comparatively 
modem origin in China, dating back only about a score of 
centuries. A miscellany of the Sung era states that "thie 
mule was not seen during the Hsai, Shang, and Chou dynas- 
ties; that it was a cross between the ass and horse from Mon- 
golia. It is regularly bred in the north, and is worth in the 
market twice a^ much as the horse ; it is popularly reported 
that its bones are marrowless, which is the reason of its in- 
ability to produce its kind." Again, it is recorded in a Ming 
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cyclopsedia: "The mule is stronger than the horse, and is 
not a natural product of China; in the Han era it was re- 
garded as a remarkable domestic animal." Is it likely that, 
if the ass existed during the three ancient dynasties, there 
was no crossing with the horse ? 

With regard to the cat, Dr. Macgowan proceeded to state 
that there was a quotation from a standard work which dis- 
closes the fact that Yuang Chuang, the pilgrim monk, who, 
in the seventh century A.D., returned after sixteen years' 
wanderings in India, brought cats with him to protect his 
collection of Sanscrit Buddhist books from rats. That ac- 
count, however, is somewhat invalidated by an anecdote of 
Confucius, who is related to have one day seen a cat chasing 
a rat. These conflicting statements are from authoritative 
sources, and it ij impossible to off«r a satisfactory explana- 
tion. Possibly the cat of Confusian times was only a par- 
tially domesticated wild cat. There must have been some 
ground for the statement of the cat having been brought 
from India, as it is hardly likely that in all the long period 
of Chinese history it should be named but twice as a domes- 
tic animal. He quotes from Chinese folk-lore on the subject 
of cats. As cruelty to cats and other animals is followed by 
retribution, so services rendered to them meet with supernal 
recognition. As anciently the tiger was sacriflced to because 
it destroyed wild boars, so the wild cat was worshipped be- 
cause it was the natural foe of rats; boars and rats being the 
natural enemies of husbandry. At the commencement of 
the Sui dynasty, A.D. 681, the cat spirit inspired greater 
terror than the fox did subsequently. The hallucinations of 
cat spirit mania prevailed, forming a remarkable episode in 
Chinese history, only to be likened to the fanatical delusioa 
of witchcraft that frenzied Europe a thousand years later. 
It was believed that the spirit of a cat possessed the power of 
conjuring away property from one person to another, and 
inflicted through incantations bodily barm. The popular 
belief was intensiOed and spread like an epidemic, until 
every disastrous affair that took place was ascribed to cat 
spirit agency set in motion by some mischievous enemy. 
Accusations were lodged against suspected persons, and, the 
slightest evidence sufficing for conviction, the malicious were 
encouraged to trump up charges against the innocent, until 
the country became a pandemonium. No one was safe^ 
from the Imperial family down to the humble clodhopper. 
Even a magnate of the reigning house, who enjoyed the 
titular distinction of Prince or King of Szechuan, was exe- 
cuted for nefariously employing the agency of cat spirits. 
In this manner several thousands were immolated before the 
delusion was dispelled. Happily the period appears to have 
been of brief duration : incentives such as kept up the witch 
mania for centuries were wanting in China. Coming down 
to our own times we And a cat-craft delusion prevailed over 
a great portion of Chekiang. "' In the summer and autumn 
of 1847 frightful wraiths appeared throughout the depart- 
ments of Hangchow, Shaohsing, Ningpo, and Taichow. They 
were demons and three-legged cats. On the approach of 
night a foetid odor was perceptible in the air, when dwellings 
were entered by something by which people were bewitched, 
causing alarm everywhere. On detecting the effluvium in 
the air, householders commenced gong-beating, and the 
sprites, frightened by the sonorous noise, quickly retreated. 
This lasted for several months, when the weird phenomena 
ceased." Well did he remember, said Dr. Macgowan, the 
commotion that prevailed in Ningpo throughout those months 
of terror. Every gong that could be procured or manufac- 
tured for the occasion was subject to vigorous thumping 
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through the li^elobg night, maintained with vociferations by 
relays of zealous beaters. This deafening din was but a re- 
crudescence of what had occurred a few generations before 
— a panic which was only exceeded by that which subse- 
quently prevailed over the entire empire. 

With regard to sheep, Dr. Macgowan said the ancient 
mode of writing the character for yang, goat, was ideo- 
graphic — four strokes on the top to represent horns, two 
horizontal strokes representing legs, and a perpendicular one 
to represent body and tail. The modern form gives an addi- 
tional parallel stroke, like the word for horse ; it is a simple, 
not a compound character, and when sheep came to be 
known, instead of making a new character, the sheep was 
called the ** Hun-goat,^* thus indicating its origin and affinity. 
^<^^i goat, is often translated sheep, the earliest instances 
being found in one of the Odes, wherein the court habili- 
ments of Wen Wang are called 'Mamb-skins and sheep- 
skins.^* This was about 1160 B.C., but it is doubtful if these 
robes are really the skins of sheep. It is not certain that 
such ^as the case, for the skins of goats were used then, as 
now, for clothes. Hun-goats are not named before the period 
of the Tang dynasty, say the seventh century A.D. The 
goat was one of the sacrificial animals, as at present, and 
was at the first selected for sacrifice when sheep were un- 
known. 

In the discussion which followed, the conclusions of the 
paper were not accepted by all the speakers; and it was 
agreed that the subject was one worthy of scholarly inves- 
tigation. 

NOTES AND NEWS. 

• 

The international Statistical Congress, which met at Vienna 
in October last, selected the city of Chicago and the summer of 
1893 as the place and date of their next meeting, and a committee 
was appointed to draw up a report on the question of emigration, 
which is to be discussed at that time. 

— It is said that two pieces of aluminium can be soldered to- 
gether with ease by using silver chloride as a fuse. The pieces 
of metal are placed together in their proper relative positions, and 
finely powdered fused silver chloride spread along the line of 
junction, after which the solder is melted on with a blow -pipe. 

— Professor E. A. Fuertes, director of the New York State 
Weather Bureau, Ithaca, offers to send telegraphic notice of cold 
waves to such persons in New York State as will display the regu- 
lation signals for the benefit of the public. This bureau works in 
co-operation with the Washington office. A limited number of 
flags will be furnished by the Ithaca office, and those applicants 
who cannot be thus supplied will be given a list of dealers from 
whom the flags may be obtained. The flags, which are of bunt- 
ing material, may also be made by the persons using them. 

— A mine of coal of very fair quality for steaming purposes 
has been found by accident in the Straits of Magellan, according 
to Engineering, Signer Fossetti, the captain of an Italian steamer, 
was compelled to anchor in Shagnet Bay to make some repairs, 
and while there he discovered coal very near the surface. Reach- 
ing Valparaiso, he sent a corps of experts to the scene of the dis- 
covery in a steam launch, who found that the coal was not only 
abundant but of excellent quality. The importance of the dis- 
covery to the commerce of the world can only be appreciated 
when it is considered that all steamers passing through the Straits 
of Magellan are required to coal there, and that the supply has 
heretofore been brought from Cardiff, Wales. 

— According to observations made at recent meetings of the 
Berlin Medical Society, it would seem that the epidemic of influ- 
enza began there during the first week of November, the earliest 
cases admitted into hospital having come under treatment on 
Nov. 7. Ruhemann stated that the most noticeable difference 



between this and the other recent epidemics has beto the lazge 
number of women and children, and the small number of outdoor 
workers attacked. Guttmann mentioned an instance in which 
the admission of a single patient suffering from influenza was 
shortly followed by the occurrence of 18 fresh cases. Frftnkel, 
who took notes of 188 cases, found that only 9 (6.5 per cent) had 
suffered from the disease before. The chief complications have 
been pneumonia and heart failure. The effect on the death-rate 
in Berlin has not been so marked as during the last epidemic, but 
it has been considerable (27 per mille as compared with an average 
of 18). In other parts of Qermany the effect has lieen more 
marked ; thus official statistics show that the death-rate has be^i 
doubled, or nearly doubled, in several towns. It rose, for instance, 
to 44 in Posen (average 21), to 45.6 in Frankfort-on-Oder (average 
28.2), in Bremen to 84.8 (average 17.1), and in Bostock to 83.5 
(average 15.6). 

— The citizens of New York, in 1893, propose to celebrate the 
discovery of America in their own way, assisted by representa- 
tives from every State and territory in the Union. A great food 
show is to be held at Madison Square Garden in October of that 
year. It is proposed at this exposition to show the progress made 
by this country in the last four hundred years as regards our food 
supply. The United States is the greatest food-producing country 
in the world, and as food is the one thing above all others that 
first claims the attention of the human family, it is safe to pre-^ 
diet that the coming exposition*will prove one of the most inter- 
esting events of the century. Only food products will be allowed 
on exhibition, exhibitors being restricted to manuf acturers-or pro- 
ducers, no dealer as such being allowed to participate. Every 
article of food exhibited must bear the bona fide name and address 
of manufacturers, all fictitious brands being rigidly excluded. 
Liquor?, specifics, and patent meiicines will not be allowed. 
Every manufacturer exhibiting must guarantee that his goods at 
the exposition are the same as offered for sale to the public. 
Further information may be obtained of the Food Manufactur- 
ers' Association, Hudson and Harrison Street, New York City. 

— The United States consul at Bordeaux gives, in a recent re- 
port, some interesting information about the wines of the Medoc 
district. He notes that this district, between the sea on the one 
hand and the Qaronne and Gironde Rivers on the others, is called 
Medoc {quasi medio aqiux), because nearly surrounded by water. 
It is the northern termination of the extensive tract of sand hills 
and marsh -land called '*Les Landes," extending from Bayonne 
north, which chanj^es to a bank of gravel on approaching the left 
bank of the Garonne, and contains some of the most precious 
vineyards in the world. The soil is of light pebble, and, indeed, 
on the spots where some of the best wine is produced it appears a 
mere heap of quartz mixed with the most sterile quality of earth. 
The best wine is not produced where the bush is most luxuriant, 
but on the thinner soils, where it is actually stunted, 
and where weeds disdain often to grow. Here the ^vine 
retains the sun's heat about its roots after sunset, so that its 
juices are matured as much by night as by day. The ac 
cumulation of sand and pebbles of which this soil is composed is 
apparently the spoils of the Pyrenean rocks, brought down by the 
torrents tributary to the Ghu*onne and other great rivers, and de- 
posited in former ages on the borders of the sea. At a depth of 
two or three feet from the surface occurs a bed of indurated 
conglomerate, which requires to be broken up before the vine will 
grow. 

— Nature^ Jan. 21, contains some extracts from a valuable re- 
port by the French agent at Victoria on the salmon indus- 
try in British Columbia. Among the details noted by him is the 
fact that the best fish are almost always taken on the outflew of 
the river in the place where the fishermen endeavor to meet the 
fish on their arrival from the sea. A boat is often filled with 
several hundred fish in a single drift net of from 400 to 600 me- 
tres. It is calculated that on certain days the total of the Firaser 
fishery amounts to not less than 150,000 salmon, which are passed 
through all the different phases of preserving, and are ready to be 
forwarded for the market on the same dity. An ingenious appa- 
ratus used to take the salmon, chiefly on the Columbia River in 
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the United States, is described. A large wheel, fixed at a certain 
distance from the bank, is put in motion by the current. The 
blades of this wheel are proTided with a network of iron wire in 
tended to raise from the water any large object coming in contact 
with them. A sort of bar- work starting from the wheel is so 
placed as to increase the strength of the current in such a manner 
as to force the fisb passing on this side of the river to go in this 
direction. The salmon, wishing to cross the very rapid stream 
where the wheel is placed, is raised out of the water by the iron 
wire on the blades. In the rotary movement the sal mon is carried 
to the centre of the wheel, whence an inclined plane conducts it 
into vast open reservoirs placed in the stream, where it can be 
kept alive for some time. A system of pulleys provides for the 
raising of these reservoirs, the water flows out, and the salmon is 
carried in boat- loads just as it is required for preparation. 

— A new instrument, called the '^schiaeophone," lately in- 
vented by Captain de Place (a French officer), is described in 
Engineering The object of the instrument is to reveal the pres- 
ence and the place of any blow-holes, flaws, cracks, or other 
defects which may exist in the interior of a piece of metal. When 
these defects are very great, the blow of a hammer on the piece of 
metal soon betrays their presence, but for small blow- holes, 
although these may also be very dangerous, there is not enough 
difference in the sound given by the hammer striking the piece of 
metal for it to be detected by the ear. The schiseophone, how- 
ever, will enable that difference to be heard. The apparatus 
consists of a pin which runs through a microphone of a special 
construction, which, as usual, is put in connection with the current 
of an electric battery. Without giving more details of the com- 
plicated mechanism of the instrument, one can understand that, 
when the pin strikes on a good part of the metal tried, a sound is 
produced, the vibrations of which affect the electric current in a 
certain way and then a certain sound can be heard in the tele- 
phone attached to the instrument. When the pin strikes on a 
part of the metal where there is a defect, the sound produced is 
different; the microphone, the current, an'd the telephone are then 
affected differently, and the defect existing in the metal is revealed 
by the difference in the sound heard at the telephone. The ear 
must, of course, be used to the different sounds to be able to dis- 
tinguish them; but the necessary skill is not very difficult to 
acquire. Trials with this instrument have been carried out at 
Ermont, at the works of the Northern Railway Company of 
France, in the presence of many engineers, to find defects in the 
raUs. The telephone of the apparatus was placed at a long dis- 
tance from the rails, from which it was also separated by a wall. 
The points where the instrument intimated a defect in the metal 
were carefully noted; the rails were then broken at those places 
and the defects were actually found. 

— The great Australian expedition has succeeded in traversing, 
from north to south, the first or most southerly of the three great 
blanks it was commissioned to explore. This is the wide interior 
space lying between the track of Forrest in 1874 and that of Giles 
in 1875. The party crossed the boundary between South and 
West Australia, at a point to the east of Fort MHUer, in latitude 
W* 10' south and longitude 128^ east, and struck south acros;) the 
desert from Mount Squires, making for Qiieen Victoria Spring, on 
Gileses track of 1875. Arriving at that expected abundant water- 
supply, they found it nearly dry, and all hopes of a thorout^h ex- 
ploration of the region were destroyed. Under these circum- 
stances, and sorely straitened for water, a direct route was taken 
for the nearest cattle stations, near the southern seaboard of West 
Australia and Esperance Bay, from which latter port Mr. David 
Lindsay, the leader, despatched reports of the expedition to Ade- 
laide in October last. The country traversed appeared to have 
bad no rain for two years. Owing to admirable management on 
the trying march of 660 miles through an almost waterless coun- 
try, the health of the party had not suffered, and only two of the 
camels had died. Notwithstanding the utter aridity of the re- 
gion, Mr. Lindsay remarks that it cannot be called a desert, for 
the country is more or less clothed with bushes and trees, and for 
many miles there is a gum-tree forest which extends into South 
Australia, the trees reaching often three feet in diameter and 



forty to fifty feet in height. He adds that the clean white trunks 
and dark-green tops of the trees from a short distance present a 
charming aspect, but that a nearer examination reveals the usual 
signs of aridity, the ground being covered with nothing but the 
desert- loving spinifex and useless shrubs. Mr. E. A. Wells, the 
surveyor of the expedition, reports that the whole of the country 
travelled over from Mount Squires was inhabited by natives who 
got their water-supply partly by draining the roots of certain 
mallee trees, some of which, distinguishable only by the keen ob- 
servation of a native, yield quantities of pure water: It was Mr. 
Lindsay's intention to remain near the south coast for some weeks 
to restore the strength of the sorely-tried camels, and then to 
proceed again towcirds the interior, taking a more westerly route, 
so as to cross Giles* route at Ullaring, and Forrest's track at Mount 
Ida, and thence on to Hope's Station via the new gold fields. 
From the last^mentioned place he had hopes of making an excur- 
sion south-east as far as latitude 28^, and thus completing suffi- 
ciently the examination of the first great area it is the object of 
the expedition to explore, before proceeding to the siecond, further 
north. 

— A magnificent diamond, a perfect octahedron, weighing 205 
karats, has been purchased from a river digger by a Kimberley 
buyer, says the South African Mining Journal. It is the second 
largest stone ever found in the Vaal diggings, the largest being 
the celebrated Spalding diamond of 280 karats, but which was 
yellow and of bad shape. The price paid for the stone recently 
found is said to have been £2,000; since bis return from the river 
the buyer has been offered £8, 000 for it. which offer has been refused . 

— The Engineering and Mining Journal of Jan. 30 gives an 
abstract of a paper by N. Lebedieff on a direct process for pro- 
ducing iron and other metals from their ores. According to this 
method the metallic oxides are brought in contact with a strong 
base (potash, soda, limo, or dolomite) by either melting the two 
in a finely divided state or by roasting such mixture in furnaces 
provided with a powerful air blast, stirring the mass frequently. 
To hasten the process common salt or nitre may be added to the 
roasted mixture. Some combinations of metallic oxides with 
alkalies may be produced by the wet process; for example, alkaline 
aluminates. Abstracting the pure metals may then proceed in 
cupolas, open hearths, or in crucibles in reverberatory furnaces. 
To the mixtures prepared as above are added charcoal, coke, etc., 
as well as a proper amount of silicious materials to produce slag 
upon the reduction of the metals. In order that furnace walls 
be not attacked the mner lining is best made of neutral material. 
In the reduction of iron and other metals easily separated by coal, 
etc.. gas, under proper pressure, containing a suflScient amount 
of CO,, H, or CfH, may be used instead of coal, etc. Smelting 
is then carried on in open hearth or reverberatory furnaces. The 
reducing gases are brought into the molten mass by pipes discharg- 
ing at a proper height, or by tuyeres issuing from chambers in the 
furnace walls, and connected with pressure generators or gaso- 
meters. After properly heating the furnace the carefully mixed 
oxides and bases, or the oxides previously treated with bases, are 
introduced and heated until thoroughly melted, when the reducing 
gases are allowed to penetrate the mass. In proportion to the 
relative reduction of the metal and separation of the bases a fur- 
ther thin layer of oxides is added. These latter combine readily 
with the free base and melt, and the gas then again reduces the 
metal, the base is again separated and thus the process continues. 
In case the oxides combine readily with the bases by simple smelt- 
ing the operations can all be carried on in one furnace. Metals 
melting easily are tapped from time to time as they are produced. 
Metals which are refractory, such as iron, chromium, etc., can be 
dosed with materials which lower their melting point (high carbon 
pig in the case of iron), or else they are treated, after a sufficient 
quantity has been produced jind removed from the furnace, with 
water or acids after cooling, thereby dissolving the alkaline salts, 
the insoluble metal remaining undisturbed in the shape of small 
plates. 

— Dr. Charles S. Edwards, fellow in Clark University, Worces- 
ter, Mass., has been appointed assistant professor of biology in the 
University of Texas. 



76 



SCIENCE. 



[Vol. XIX. No. 470 



SCIENCE: 



A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 



PUBUSHBD BT 



N. D. C. HODGES. 



874 Broadway, New York. 



SvBSCBipnoiiB.— United St«t«s and Cuiftd* 18.60 « year. 

Ozeat Biitaln and Europe 4.60 a year. 

Commonlcatlons will be welcomed from any quarter. Abstracts of soientiflc 
papers are solicited, and one hundred copies of the issue containing such wilj 
be mailed the author on request in adranoe. Rejected manuscripts will be 
returned to the authors only when the requisite amount of postage accom- 
panies the manuscript. Whaterer is intended for insertion must be authenti- 
oated by the name and address of the writer; not necessarily for publication, 
but as a guaranty of good faith. We do not hold ourselres responsible for 
any yiew or opinions expressed in the communications of our correspondents. 

Attention Is called to the "Wants" column. All are invited to use it in 
soliciting information or seeking new positions. The name and address of 
applicants should be giren in full, so that answers will go direct to them. The 

Bxohange " column' is likewise open. 

For Advertising Bates apply to Hxitrt F. Taylor, 47 Lafayette Place, New 
7ork. 

INDIAN OCCUPATION OF NEW YORK. 

We have not learned all that will some day he known of 
the ahoriginal occupation of New York, hut occasional con- 
trihutions or systematic statements have a present value. 
We are thankful for much that has heen written, and only 
wish that more had been done before so many works were 
obliterated and relics destroyed. 

It is quite likely that erroneous estimates have been made 
in regard to some remains, for fewer occupied spots have 
been overlooked or forgotten than would be supposed. I 
have consulted all accessible authorities, certainly the most 
important, and 6nd less than one hundred and ninety defen- 
sive earthworks described or even mentioned, while of 
stockades which have left traces there are between twenty 
and thirty. We know that more of the latter were in use, ' 
from history ; but there are special reasons why the traces of 
these were fewer than of earthworks. A liberal allowance 
for undescribed or indefinitely mentioned defensive banks 
might bring this class of fortifications up to two hundred 
and fifty, which is probably a fair allowance for the State 
of New York. It is to be remembered, however, that some 
have been reported where none existed, and that others have 
been confused. It is not my purpose now to point these out. 
With a considerable outlay of field and home work during 
many years, I have collected notes and collated accounts, so 
that I have on the map before me a pretty fair view of the 
field of Indian occupation in New York. In the central part 
of the State very few sites have escaped my attention, even 
when small, and this long continued study presents some 
curious results. 

My present intention, however, is merely to show the 
grouping and nature of the move important known works, 
although by far the finest articles of stone have come from 
open villages, hamlets, and camps occupied by early trav- 
ellers, fishermen, or hunters. The fort builders here had in 
a measure left the stone age behind them, and stone gouges, 
gorgets, amulets, and kindred articles, are to be looked for 



where camps or unenclosed villages stood. The fori build- 
ers preferred working in clay, bone, and bom, using no 
flint scrapers or drills, and even making stone arrows some- 
what sparingly. 

When known sites are placed on the map, especially 
when unimportant ones are eliminated, it "^ill be found that 
there is a very distinct arrangement in groups, nor does the 
presence of even small camps change this materially. Hun- 
ters, of course, camped on most large streams and lakes, but 
the rivers had the larger number. Defensive works are 
oftener at some distance from navigable waters, though 
having a tendency to the sides of broad valleys. It will be 
found that some counties present scarcely a trace of settled 
occupation, while others have them in abundance. 

One large group lies in the south-west part of the State, 
where Cattaraugus County has eleven defensive earthworks 
mentioned, with others undescribed, and also at least ten 
burial mounds. Chautauqua has even more abundant re- 
mains of this group, having forty-four earthworks and fif- 
teen burial mounds of various kinds. There have been re- 
ported also seven ossuaries or bone pits, similar to those 
found in the Huron country, in Canada. A very few of 
these defensive works seem to belong to the historic period,, 
containing European relics. With all the descriptions we 
have of these works, it is a pity that no systematic, and 
hardly general, report has been made of the articles found,, 
such as has thrown so much light on works further east In 
general, the indications seem Iroquoian, though presenting 
some features of a border land. It is doubtful whether all 
the works there are of a northern character. 

Forming another group, slightly connected with this, Erie. 
County has seventeen earthworks, seven mounds, and four 

» 

ossuaries. Others have been obliterated before description, 
but probably not many have escaped mention. The forts 
are mostly smaller than in the last group. Niagara has 
three earthworks, six mounds, and four ossuaries. In a 
general way, the seven earthworks and three mounds of 
Genesee County may be placed in the same group, and 
Orleans lies on the border with one earthwork, one ossuary,, 
and traces of works now obliterated. In this group are found 
many quite recent villages, especially of the Iroquois. Most 
of the remains, however, are prehistoric, the Eries and Neu- 
trals barely coming in contact with the whites. 

In the territory further east, acquired by the Senecas in the 
seventeenth century, recent villages predominate, bbt the 
broad valley of the Genesee has many prehistoric sites^ 
mainly grouped towards the mouth of the river. Monroe 
County seems to afford twelve earthworks, one recent 
stockade, and twelve mounds; Livingston County, eight 
earthworks, one stockade, and twelve mounds, some of these 
being recent. Wyoming County has one small earthwork 
and one nfound. Ontario County has two earthworks and 
three stockades, part of both these being recent, as are most 
of the village sites and burial places. Yates has two earth- 
works described and some indefinitely reported. One other, 
planned and described, is evidently erroneous. Tompkins 
has four earthworks, one in combination with a stockade, 
and all prehistoric. Allegany has three earthworks and some 
recent Seneca villages. 

Between this and the Cayuga group there is a less distinct 
line. Seneca County belongs to this, but has but two earth- 
works described, though reference is made to others by De- 
Witt Clinton. Wayne has one very small work, in good 
preservation. Cayuga has five earthworks, part of thent 
recent, and three early stockades. It abounds in recent vil- 
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lages, whose stockades, if there were such, have left no 
traces. Strictly, a part of the earthworks in the western part 
of Onondaga County helong to this, though forming a small 
group by themselves. For present purposes it is easier to 
class them with the next. 

The Onondaga group, which I have long studied in all its 
parts, is of high interest. The Elbridge earthworks, to which 
I have alluded, are all prehistoric, and are allied to another 
small group towards the Oswego River. These are circular, 
and between them occurs a small group of circular stockades, 
neav the Seneca River. All are of Iroquoian character, yet 
very different from the forts of the Onondagas, who settled 
in the south-east part of the county three hundred years ago. 
This county affords seven earthworks, eight stockades, and 
two burial mounds. The earthworks and stockades are both 
early and recent, the later stockades being generally angular. 
Part of Madison County belongs to this group, and in this is 
found the earliest fort of the true Onondagas, occupied about 
A.D. 1600. Oswego County forms part of the same group, 
but has few villages. Three earthworks and one mound 
occurred near the Oswego River. 

The Oneidas occupied Madison more than Oneida County, 
and in the former have been reported one earthwork and 
five stockades. Some historic forts may have left no traces^ 
There are many recent villages, but few early. Oneida 
County affords few remains, though there are some early 
hamlets north of the Mohawk and west of Utica. 

The Mohawk group is mainly in Montgomery county, 
wiih one large village in Fulton, of about A.D. 1600, one of 
the two earliest Mohawk towns. In Montgomery there are 
some early camps and one earthwork. All the villages ex- 
cept the last mentioned are recent, but the traces of their 
stockades are lost. The earthwork seems barely prehis- 
toric. 

The Jefferson County group is strictly prehistoric, and 
may be compared with the Chautauqua. It seems to have 
been the early home of the Onondagas, the Mohawks com- 
ing from lower 4own the St. Lawrence. There are thirty- 
three earthworks, two burial mounds, and six ossuaries, be- 
sides obliterated sites. The mounds reported at Perch Lake 
are foundations of circular lodges. 

A smaller group is in St. Lawrence County, where there 
are eight earthworks, and possibly related to these are a few 
nearly opposite in Canada. These two small groNips, how- 
ever, are quite a distance apart. 

Detached from these groups, Chemung, Chenango, Otsego, 
Suffolk, and Tioga, have one earthwork each, and Delaware 
three. Queens has two stockades, and there are historical 
notices of many stockades along the Hudson, of which no 
traces remain. Chenango County had one mound, and 
Franklin two. Columbia and some other counties bad stone 
heaps accumulating within historic times. The remaining 
counties have sometimes points of archseological interest, but 
mainly in a minor way. 

It must not be supposed that groups of works indicate 
always a number of contemporaneous villages, though this 
was sometimes the case. The Hurons, in Canada, had many 
towns; so had the Eries and Senecas in New York. The 
Onondagas, however, had generally one large and one small 
village at a time, and this was the case with the Oneidas. 
The Mohawks commenced with two, but soon had three or 
four. These were often removed, and a number of forts will 
often show the line of a nation's march. 

As far as the interior of the State is concerned, early travel 
followed the valley of the St. Lawrence in the main, often 



at a considerable distance from the great lakes and river. 
The Mohawk valley was little frequented by early travellers. 
When they reached the west end of Oneida lake, coming^ 
eastward, they bore to the north, passing down the St. Law- 
rence, and sometimes into Lake Champlain. Better flshing^ 
and hunting may have caused this. For southern vis- 
itors, the Susquehanna afforded a convenient channel, and 
eventually the tide of Iroquois migration flowed southward 
through its valley, founding forts in many parts of the 
Keystone State. A thousand years ago, however, New York 
may have had few inhabitants, if any, west of the Hudson 
River Valley, but was a grand resort for fishermen and 
hunters. W. M. Bbaucbamp. 



THE SUPPORT OF MUSEUMS. 

The utilitarian tendency of the American mind and habits 
of life undoubtedly often stand in the way of that broader 
culture and advancement, the absence of which in us calls 
for occasional sneers from our transatlantic cousins. *' What 
is the good of it? " a query which demands an answer setting 
forth immediate returns that can be expressed in money 
values or equivalent gain, is too often on the lips of those 
best able to aid inquiry and research which, for the nonce, 
appears to have no direct bearing on the physical welfare of 
mankind. 

These thoughts are occasioned by facts that have but re» 
cently come to the knowledge of the writer regarding the 
comparatively very limited means at the command of most 
of the leading museums of natural history in this country.. 
A gentleman, interested in scientific research, well versed in 
certain departments, having looked the geographical field 
over, and coming to the conclusion that certain headwaters 
of the Amazons at present afford the most unknown and un- 
explored tropical territory now remaining on the globe, de- 
cided to give a year or -more of his life to exploration in that 
field. Willing to cast his lot with the natives, to undergo- 
all forms of deprivation familiar to such travellers, that his 
expenses might be reduced to a minimum, it seemed to him 
that there should be no difficulty in obtaining the amount of 
the bare cost of his journey and the transportation of the tro- 
phies and valuables he would be able to gather, from some 
museum in exchange for his entire collections. In his own 
case, such credit as he might win by scientific and other 
publications announcing the facts of his discoveries, was- 
quite all that he cared to ask in return for months, perhaps 
years, of trial and hardship such as few can appreciate and 
still fewer are able to endure. 

Yet, such is the present impecunious condition of the lead- 
ing museums in our great cities, that after four months of 
effort in that direction the would-be explorer has been forced 
to confess his inability to make arrangements that would 
enable him to go out under these auspices; and the result 
must now be, what it has so frequently been before, that his 
material, with all its wealth of truths for the zoologist, bota- 
nist, ethnologist, and physicist, will go to London, Berlin, 
or Vienna. How much longer are Americans going to allow 
their self-denying scientific enthusiasts to be thus weaned, in 
deed if not in mind, from their natural desire to contribute 
to their home museums the results of their discoveries? 

This evil does not cover only the field of foreign travel 
and research. When sums tbat many men now consider 
small to be set aside for an evening^s reception or entertain- 
ment are not forthcoming in New York to purchase for her- 
museum such treasures as the Grote collection of North> 
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American Lepidoptera, which, with its untold wealth of type- 
specimens and uniques, went to the British Museum, or the 
iScott collection of the hirds of Florida, the result of several 
jears of patient toil on the part of a skilled ornithologist, 
which found its way into the same mighty storehouse, it can 
he imagined how quick European science is to profit hy this 
display of parsimony in America. 

To recur to the case of the Amazonian explorer, this pres- 
ent apathy can hest he shown hy quoting from a letter which 
has just heen written to him hy one of the gentlemen prom- 
inently connected with the American Museum of Natural 
History in Central Park. After stating that the authorities 
-of the museum appreciate the *' advantages to the museum " 
of the proposition made them, he adds that they *' felt it 
would he impossible to meet its requirements ; '^ yet these re- 
quirements were simply that a sum of hut a few hundreds of 
dollars he raised for this purpose. After stating that *' the 
trustees are already overburdened with the load of extra ex- 
penditures they have to meet from their own pockets to 
equip the new exhibition halls,*' the writer continues, *'it 
would not be practicable for the present to co-operate with 
you in your very laudable enterprise. . . . Tour case, 
however, is only one out of a score or more of a somewhat 
similar character which have ended in a similar way — 
greatly to the disadvantage of our museum." 

This is a dark picture, coming as it does from the nation^s 
x^entre of wealth and business energy, but it is, unfortunately, 
•only a sample of what is of almost monthly occurrence in 
one or the other of our larger cities. The occasional excep- 
tion to this, which has made possible the infrequent dispatch- 
ing of small expeditions, but emphasizes the general rule. 
-Our museums are carried on, made possible, in fact, by the 
self-denial and enthusiasm of men who, after spending years 
in attaining a degree of special knowledge fitting them for 
their scientific positions, are yet Willing to accept salaries 
that would be spurned by book-keepers and country parsons, 
that they may continue in touch with their chosen walk in 
life. The idea so prevalent among successful business men 
that such specialists are as a rule visionaries who are, by the 
very nature of their long scientific training, unfitted for any 
other life, is found on the most cursory examination of the 
facts to he erroneous. The researches of Henry in electric-: 
ity, of Langley in ariodynamics, of Goode in icthyology, or 
Biley in entomology, to take examples from one museum, 
are none the less practical and of incalculable value to the 
public, given free to the world as they are, than they would 
be if they had been protected by ample patents and had 
yielded their discoverers great financial returns in place of 
the plaudits of their fellows, best able to appreciate their 
work, with the which they have been willing to rest con- 
tent. 

It is time that more of our moneyed men were brought to 
regard this subject in a difPerent light. The country natu- 
rally, and with right, looks to New York to set the example 
in this direction of larger aid for public museums of natural 
science. Euoexe Mubbay Aabon. 



ASTRONOMICAL NOTES. 



the comet will be favorably placed for observation during its 
next return. In following returns the comet will not be so 
favorably placed for observation. As seven revolutions of 
the comet are nearly equal to three of Jupiter, a second ap- 
proach 0/ the two bodies will occur in 1921^23, which will 
probably deprive us of a view of this comet for a long time, 
and perhaps forever. 

Again the telegraph flashes the announcement of the death 
of another eminent Bnglish astronomer and mathematioiau, 
Professor J. C. Adams. To Professor Adams is due the 
grandest work ever performed for astronomy by the human 
mind — the discovery by mathematical reftsoning of our 
outermost planet, Neptune. . At another time we hope to be 
able to give the readers of Science a sketch of his life. 

J7^ Sidereal Meseenger, which has for the past ten years 
been published by Professor W. W. Payne, at Northfield, 
Minn., has been greatly increased in size, and in the future 
will contain not only subjects in general astronomy, but will 
take up the subject of astrophysics. In the January number 
of the magazine will be found the phot5graphs of promi- 
nences upon the sun, obtained by Mr. Hale of Chicago. 
That gentleman will have charge of the astrophysical depart- 
ment of the magazine. 

In No. 253 of the Astronomical Journal Professor A. Hall 
gives the result of his discussion of the observations made of 
lapetus, the outer satellite of Saturn, made with the large 
equatorial at the Naval Observatory. The resulting ele- 
ments for lapetus give for the mass of Saturn 

1 

^~ 3486.7 ± 1.28. 

The following is a continuation of the epbemeris of Win- 
necke*s comet, which is now due. The epoch is for Berlin 
midnight: — 

R.A. Dec. 

h. m. 8. ^ 

Feb. 6 12 47 23 -f- 17 

7 47 65 17 13 

8 48 26 17 26 

9 48 55 17 39 

10 49 23 17 52 

11 49 49 18 6 

12 50 14 18 21 

13 50 37 18 36 

14 50 39 18 61 

15 51 19 19 6 

16 51 38 19 22 

17 12 61 55 + 19 89 

G. A. H 



Mb. Bebbebioh of Berlin has recently called attention, in 
a letter to the editor of the Aetronxymical Journal, to some 
interesting facts connected Vith the periodic comet discov- 
ered by Wolf in 1884. He gives an approximate epbemeris 
for the return of the comet in 1898, as it will not be greatly 
;perturbed in the interval. From these data it appears that 



HAINAN.* 

Ths great island of Hainan, off the south-eastern coast of 
China, is but little known to Europeans, although since 1877 
there has been a treaty port there. Mr. Parker, the Consul 
at Kiungchow, the port in question, lately made a short 
journey in the interior of the island, of which he gives some 
account in a recent report. He travelled about sixty miles 
up the Poh-Chung River, to within a mile or two of Pah-hi, 
which is, at most seasons of the year, considered the limit of 
navigation for all but the smallest craft. He walked round 
the walls of Ting-an city, one of the disturbed districts during 
the recent rebellions, on New Year's Day (Feb. 9); they are 
just one mile in circuit, and differ little from those of other 

> From Nature. <• • ' ' 
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Chinese cities. Wherever he had an opportunity of walking^ 
diametrically across lengthy curves of the river he found the 
inclosed area to be extremely well cultivated; though not so 
^at, its general appearance recalled many features of the 
Tonquin delta, especially in its great wealth of Bamboos. 
The productions of the soil are much the same, the papaw, 
areca-palm, sweet potato, turnip, ground-nut, orange-tree, 
etc.; but a peculiar Hainan feature is the cocoa-nut palm. 
Another peculiarity of this region is the ubiquitousness of 
the dwarf Pandanua, probably the same as the P. odoratis- 
sima of Fiji, the fibre of which is used in the manufacture 
of grass-cloth, and is usually known to foreign trade here as 
hemp. Much of the land was under sweet potato cultiva- 
tion, and every household seemed to possess a few pigs, of 
the very superior and stereotyped Hainan variety, black as 
to the upper and white as to the lower part of the body, with 
a dividing line of gray running along the side from the 
snout to the tail. These wholesome-looking pigs are fattened 
^Q thcsweet potato, and do not rely for sustenance upon 
precarious scavengering, as is the case with the repulsive and 
uncleanly animals of North China. Land contiguous to the 
river is irrigated by enormous wheels, forty feet in diameter, 
of very ingenious construction, moved by the current, need- 
ing no attention, and discharging perhaps one hundred gal- 
lons of water in a minute into the trough above, day and 
night without intermission. He passed several large pottery 
establishments; but, as at the New Year all business and 
cultivation are suspended for a few days, the opportunity 
was not a very good one for gathering precise information. 
The temperature during the week ranged between 50° and 
69^' F. Game seemed plentiful everywhere, and he mentions 
that a German resident has recently made a very fine collec- 
tion of about 400 Hainan birds, embracing 154 species, which 
will shortly be on their way to a Berlin museum. One of 
the commonest birds in the river is a spotted white and black 
kingfisher of large size. Amongst the trees which attracted 
his attention .was one locally called the ^* great-leaved ban- 
yan," which looks remarkably like the gutta-percha tree : the 
natives seem to use its gum mixed with gambier, in order to 
make that dye '* fast; " but there is some doubt whether it is 
not the sap of the real banyan- tree which is used for the 
purpose. A very strong silk is made from the grub called 
the "celestial silk-worm," or, locally, ** paddy-insect." 
This grub is found on a sort of maple.^ When full-gr6wn 
it is thrown into boiling vinegar, on which^ the " head " of 
the gut, or **silk," appears; this is sharply torn out with 
both hands, drawn apart, and is as long as the space between 
them, say five feet; it is so strong that one single thread of 
it is sufBcient to make a line with which to catch the smaller 
kinds of fish. 



SERICULTURE IN ASIA MINOR.* 

Ik May, 1885, the writer was enabled, from personal ob- 
liervation on the spot, to report upon the silk harvest of 
Bournabat, near Smyrna, Asia Minor, which report was 
printed in the Journal (Vol. XXXIII. p. 862). The sericul- 
tursl industry was then in a state of slow revival from a 
4X>ndition of almost utter collapse, caused by the deadly 
effects of the various silkworm diseases which had long dev- 
astated, and nearly ruined, the ** magnaneries " of France 
and Italy. Subsequently, in 1887, in an extended and illus- 
trated form, the report was reproduced, with additional seri- 
<)ultural and other information, in the volume entitled ''Pen 

1 Ftom the Joam«l of the Society of Arts. 



and Pencil in Asia Minor," published by Bampson Low & 
Co. On both these occasions the writer endeavored to in- 
terest the public in the story of an effort, on the part of an 
English gentleman, to benefit the Turkish peasantry and 
revenue of the country, which had more of the romantic ele^ 
Ynent in it than is usually to be found in ordinary industrial 
operations. For nearly half a century Mr. John Griffitt of 
Bournabat, a. village near Smyrna, has devoted most of his 
leisure hours, well seconded by his accomplished Greek wife, 
to combatting the maladies of silkworms, experimenting with 
the various known races, and endeavoring to improve the 
quantity and quality of their silken produce. Long before 
M. Pasteur, the distinguished French physiologist, took the 
field, Mr. Griffitt had been working at the same problems, 
the solution of which brought the great Frenchman after- 
wards so much well-deserved honor; but while the one was 
rewarded the other has hitherto been neglected. The first 
enjoyed the wealth and influence of his Government to en- 
courage him in all his efforts ; the second has had to strug- 
gle on unaided throughout his long career of philanthropic 
endeavor against the inertia of sluggish or hostile officials, 
the childishness of a prejudiced peasantry, and a horde of 
unscrupulous native and foreigfn parasites, ever ready to ap- 
propriate his methods without acknowledgment, to claim or 
dispute his discoveries, and to defraud him in every possible 
way. From' the first, Mr. Griffitt welcomed and applauded 
the remarkable results of M. Pasteur's investigations, and 
became his acknowledged disciple; but, being himself a 
practical silk-farmer, which M. Pasteur was not, was soon in 
a position to shoot ahead of his master, to modify, supple- 
ment, and stamp with his own genius many of the suggestions 
* of the great chemist, for which he never received either 
credit or reward. Probably in no other country in the 
world except Turkey could a native, or even a foreigner, ac- 
complishing the revival of a staple industry, as Mr. Griffitt 
has done, have escaped recognition, or being loaded with 
honors. He has rescued sericulture, upon which so many 
thousands, perhaps millions, depend in Turkey, from extinc- 
tion, and been a means of replenishing the usually collapsed 
Ottoman exchequer, and enabling the Porte to offer British 
bond-holders — if it chooses to do so — substantial dividends 
instead of polite excuses. 

Still more recently the writer had a paper in the Journal 
of Aug. 23, 1889 (Vol. XXXVII. p. 772), when further in- 
formation was given regarding Mr. Griffitt^s continued suc- 
cesses, particularly in open-air sericulture. On the present 
occasion he would add the latest faqts, which are quite as 
interesting as those already communicated. 

At the beginning of 1891 a report by the '* Chambre des 
Deputes '^ was presented to the French Government, in which 
it was said that sericulture was not progressing in France in 
consequence of the reappearance of the dreaded disease 
known as *' fiacherie,^^ along with some minor maladies, and 
that the nurseries were being decimated. M. Pasteur^s dis- 
coveries had enabled the silk-farmers to vanquish the other 
distemper, ** pebrine," but ** flacherie " was working havoc 
everywhere, so a grant of several millions of francs was 
asked to be expended in trying to crush the disorder. 

Meanwhile, Mr. John Griffitt, with no Government money 
or help of any kind, had thoughtfully built up a system of 
scientific silk farming at Bournabat, near Smyrna, in which 
he combined the most notable of M. Pasteur^s discoveries 
with the invigorating method of M. Roland of Switzerland, 
and his own experiences, with the result that his worms ac- 
quired such robustness that he had had no deaths among 
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tbem for years, while all the races subjected to the process 
yielded a larger crop of better silk than before. So marked 
was this improvement that a comparison will show it at a 
glance. In the first report, already alluded to, made in 
1885, Mr. GrifBtt^s yield of cocoons — considered a splendid 
return at the time — was 78 kilogrammes (171 pounds avoir- 
dupois) per ounce of eggs set to hatch, while in 1890 the 
harvest was 91 kilogrammes (200 pounds) per Qunce of eggs. 
These figures have been vouched for by M. E. Charmand, 
chief of the Smyrna branch of the ** Direction Q^nerale de 
FAdministration de la Dette Publique Ottomane, k Constan- 
tinople," who reported his observations, gathered from time 
to time in Mr. Griffitt^s factory at Bournabat, to his superiors 
at the Turkish capital. 

Following up these efforts, and stimulated by the ill-suc- 
cess of the French sericulturists, Mr. Griffitt last year 
achieved an additional triumph, his latest crop showing an 
advance to 92 kilogrammes (202 pounds) of cocoons per 
ounce of eggs. This harvest had likewise been watched 
through all its stages, and reported upon to the Constantino- 
ple authorities by the same gentleman already named, who 
added that as the yield from foreign eggs had been nil at 
Bournabat, their importation into Turkey ought to be 
stopped. 

It will be evident to the readers of the above and former 
communications that Mr. John Griffitt^s single-handed and 
almost phenomenal success in sericulture, in the face of the 
utter failure of the best silk-farmers of France, point to 
Bournabat as the future sericultural school of the world, and 
as the entrepot for robust graine. If further figures be re- 
quired, they are to be found in the circumstance that during 
the last four or five years the finest French eggs hatched at 
Bournabat have only yielded from 10 to 12 kilogrammes (22 
to 26 pounds) of cocoons per ounce, as compared with Mr. 
Griffltt's 92 kilogrammes (202 pounds) per ounce of eggs; 
while last season, according to M. Charmand, the French 
eggs laid out at Bournabat did not hatch at all. 

William Cochran. 

0?erdale, Donblane, Pertbflhlre. 



MR. KOEBELE'S SECOND TRIP TO AUSTRALIA.' 

We have not yet mentioned in these pages the fact that 
Mr. Koebele has been sent out to Australia and New Zealand 
a second time on a search for beneficial insects. The Cali- 
fprnia State Legislature last winter appropriated |5.000 for 
sending some one to Australia for this purpose, and this sum 
was placed at the disposal of the State Board of Horticulture. 
The board soon afterward made application to the Secretary 
of Agriculture to have Mr. Koebele sent, placing the entire 
appropriation at the secretary's disposal. To this proposition 
the secretary assented on condition that Mr. Koebele should 
go under instructions from the department, his salary as an 
agent of the division of entomology being continued (his ex- 
penses only to be paid by the State Board of Horticulture), 
and that his report should be made to the Department of 
Agriculture, the desire being to co-operate as far as possible 
with the board. Accordingly, such instructions were given 
as seemed best to promote the object in view, cautioning Mr. 
Koebele particularly to run no risk, in his sen dings from 
Australia, of importing with the beneficial insects any inju- 
rious species not now existing in the United States which it 
might prove disastrous to introduce, and taking advantage 
of the occasion also to have him make every efiPort to collect 

> From Insect Life for December, issued by the U. S. Diylslon of Entomol- 
ogy. 



in'California certain beneficial species to take with him to 
Australasia, indicating such species as prey upon cosmopoli- 
tan insects or species which the colonies mentioned have de^ 
rived from America. 

Mr. Koebele sailed on the August steamer, stopping at 
Honolulu and Auckland, and arriving at Sydney the latter 
part of October. At Honolulu he left a number of living 
specimens of ChUocarus bivulnerus in the hands of our cor- 
respondent, Mr. A. Jaeger, and secured while there four 
species of lady-birds, of which he sent small numbers to Cal- 
ifornia by steamer. These were ^sent for use against the 
black scale (Lecanium olecs). He also found a few parasitic 
Chalcididse on an undetermined Lecanium, and of these he 
also sent a few specimens. Upon his arrival in New Zealand 
some of the lady-birds which he had taken with him were 
alive and began to feed at once upon woolly aphis. 
Some syrphus flies and lace- wing flies were also in good 
condition, as were also the larvae of the Rhaphidia, which 
feeds upon the codling moth. These were left in competent 
charge. Specimens of Scymnaa acceptua, 8, canaor, S. 
villoetia, 8. flavihirtus, and 8, fagus were collected and sent 
to California. These all prey upon various species of scale- 
insects, but it is hardly to be supposed that they will accom- 
plish any better results in California than do our native 
species of this genus, all of which have a similar habit. 

The most encouraging information comes to us under date 
of Nov. 1 from Sydney. He there finds that Orcus chalybeus^ 
a steel blue lady-bird, is a most important enemy of the red 
scale. He has found them by the hundreds, and has ob- 
served the mature insects eating the scales. All of the trees 
were '* full of eggs.'' and the larvae were swarming upon all 
the orange and lemon trees infested with the red scale. He 
secured and sent a large lot of the eggs and many of the 
adult beetles. He also sent the allied Orcus attstratasicBy 
also found feeding upon the red scale, and a number of 
scymnids, one of which was very numerous^ feeding upon 
the same scale-insect. Another species was found feeding 
mainly upon the flat scale {Lecanium hesperidum) and the 
black scale {Lecanium olece). He also forwarded a number 
of Lets conformis, which, as stated in Bulletin No. 21 of this 
division, is the commonest enemy of the woolly root-louse of 
the apple. Unfortunately Mr. Koebele does not state whether 
the three insects mentioned as feeding upon the red scale 
we#e successful in holding that destructive insect in check, 
and upon this point naturally depends much of their 
value to California. Our agent at Los Angeles, Mr. D. W. 
Coquillett, has been instructed to spare no pains to properly 
care for and colonize whatever may be received from Mr. 
Koebele, and is fully prepared to do so. This large sending 
arrived at Los Angeles, we are sorry to state, in rather bad 
condition. Twenty-eight beetles, however, were alive, in- 
cluding nine of O. chalybeua, and no eflPort will be spared 
to keep them in good condition and to induce them to prop- 
agate. 

LETTERS TO THE EDITOR. 

0*m Corre9p<mdent9 are requested to be cu brief cm poMi6ie. Tke wriUr^e nam 
U in cUl caaee required as proof of good faith. 

On reqtuet in cuivance^ one hundred eopiee of the number containing kit 
oommunieaiion will befumiehedfree to any corretpondent. 

The editor vHU be glad to publieh any queries consonant tieith the characttr 
of the journal. 

The First Locomotive. 

I AM surprised that your correspondent, <* M. H./' in his article 
in your issue of the 16th, " The First Locomotive Run in Amer- 
ica," should have been so mistaken in its name. There is a small 
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a England which at one time bad a great reputation for 
tive buildiog. It is Stourbridge. The locomotive which 
correctly states was operated at Honesdale over a half-cen- 
^Of was made there. From this fact it was called the 
ridge Lion, not *' Stonebride/' as your correspoudent has it. 
ame and the reason for it are very familiar in Scranton, 
Q I write, but as a clincher, I may say that I recently con- 
on the subject with a lady who enjoyed the acquaintance 
Allen, the engineer of the locomotive in question, and 
ler I once more learned the facts here narrated. 

Stanley M. Wakd. 

D, Pa., Jan. 86. 



papers, and strive to have as many as possible read and discussed 
in Section F, the balance'of shorter ones to be considered as best 
they may at the clubs. As a section of botany is asked for, let 
the botanists in particular show, by their works, their faith in the 
raasonableness of the demand. 

Btron D. Halstbd. 

Rutgers College, Jan 25. 



A Section of Botany in the American Association. ^ 

thought of having a section for the botanists in the Ameri- 
tsociatioD should be very inspiring to all who have at heart 
>rough study of plant life in America. All admit that Sec- 
is now crowded with members and papers, and doubtless 
are deterred from taking part in the sessions from lack of 
unity. At the last meeting numerous papers were passed 
It comment or discussion that the programme might be car- 
it. 

work of the section has naturally divided itself into two 
I, namely, that pertaining to animal life, and to botany. 
er to gain more time and draw together more closely those 
re interested in particular branches, clubs have been formed, 
he entomological and botanical clubs have arisen and grown 
attires of the week of as much importance as the section 
ore perhaps to the younger members. These clubs should, 
lub'less will, be continued. In the section itself for years 
las been an attempt on the part of the programme commit- 
group the subjects so that zoologists and entomologists have 

half -day assigned tbem, alternately with the botanists, 
as virtually broken up the continuous attendance of mem- 
xm the sectional meetings, and excursions or other events are 
ed in by the party not upon the programme. Perhaps to 
ame, this has been particularly true of the botanists, who 
ometimes left the zoologists with a depleted but more ho- 
leous and attentive audience. Also within the past few 
:he plan of having time assigned for a series of connected 

upon one or more of the branches of science coming under 

ssent scope of the section has still further differentiated the 

As Section F now stands its sessions are largely an alter- 

of groups of subjects with an audience that shifts with the 
imme. 

3tice of an amendment to divide Section F is therefore well 
>d; the division is very natural and one that, in fact, has 
y been made, so far as arranging the programme by group- 
e subjects and by the work of the clubs will permit it. In 
it has gone as far as it can save by a division of the section 

contemplated division will bring many gains without cor- 
ng losses. Time will then be offered for thorough sectional 
ipon the two large and growing fields of biological science, 
i of the rapid reading of papers, as at present, foUowed by 
>r no discussion before a half- interested audience. 
h a Section of Botany, for example, officers can be selected 
rill be interested in all subjects presented, a condition that 
lot always obtain under the present arrangement, to say 
ig about the difificulty that may now arise as to the proper 
ionment of the official plums among the aspirants for hon- 

e believe in the principle of division of labor -and speciali- 
, in short, in the theory of evolution in its broad and best 
we cannot but feel that the proposed step is in the direc- 
! advance, and realize that the last few meetings of Section 
cate clearly that the time to take the step forward is at 

best way to make the importance of a division still more 
tic is for every student of the biological sciences to come, if 
e, to the Rochester meeting with a large number of full 

1 Tbls letter also appeared in the Botanical Gaxette. 



AMONG THE PUBLISHERS. 

The Regent Street Polytechnic Institute of London proposes 
to bring over a thousand or more of its young clerks, mechanics, 
and apprentices to visit the Chicago l&xposition ; and its secretary, 
Mr. Robert Mitchell, is about to arrive at Ne^ York on bis way 
to Chicago, for the purpose of making transportation and other 
advance arrangements. Steamship arrangements have already 
been made. Mr. Albert Shaw, American editor of the Review of 
Remews, describes in an illustrated article in the February number 
** The Polytechnic and its Chicago Excursion.'* 

-^In the February number of Babyhood Dr. William H. Flint 
discusses the dislikes of children to certain articles of food and the 
means of overcoming such antipathies. Of equal value to mothers 
is an article on *• Colic," by. Dr. C. L. Dodge, in which the causes, 
symptoms, and treatment of that common ailment are clearly 
described. '* Ought Obedience to be Enforced ? " ** The Tyranny 
of Whims,'* 'VTalking about Children in their Hearing," etc., are 
some of the other topics discussed. The medical editor furnishes 
advice concerning such ** Nursery Problems" as the voracious ap- 
petite often seen in children, the desirableness of giving fruit to 
infants, the treatment of eczema, etc. 

— Claus Spreckels, the millionaire 3ugar manufacturer, whose 
plantations are in the Sandwich Islands, has written to Mrs. Helen 
Mather that he has carefully read her book, ** One Summer in 
Hawaii " (Cassell Publishing Company), and that he " commends 
it to the earnest attention and study of all such as are desirous of 
obtaining a knowledge of the beauties of that comparatively un- 
known and still less appreciated Paradise of the Pacific.'* 

— The Cassell Publishing Company will publish in February 
** Across Thibet," by Gabriel Bonvalot, author of "Through^ the 
Heart of Asia," with upward of one hundred illustrations, made 
principally from photographs taken by Prince Henry of Orleans. 
Of this book the London Times says : ^ * M. Gabriel Bonvalot has 
already achieved a high reputation as a central Asian explorer. 
* Across Thibet' is thus recommended alike by the character and 
literary skill of the explorer aud by the interest and novelty of 
the regions explored by him. The journey here described was 
undertaken in the company of Prince Henry of Orleans, son of the 
Duke de Chartres, and of Father Dedeken, a Belgian missionary, 
with a rare taste and aptitude for adventurous travel and a keen 
appetite for sport, and it tried to the utmost the endurance and 
the enterprise of all three. The copious illustrations due to Prince 
Henry's camera are full of interest and the translation is excel- 
lently done." 

— There has just appeared in the ** Johns Hopkins University 
Studies in Historical and Political Science " a i)amphlet by Paul 
E. Lauer on ** Church and State in New England." Beginning 
with the Reformation in England, the author traces the move- 
ment of thought on the relations of church and state, first among 
the Puritans of England and then among their descendants in the 
New World ; and shows how the new ideas of religious freedom 
expressed themselves in political action, ending with the complete 
secularization of the state in the present century. The main 
principles involved and the mode of their application are well 
shown, and the narrative, though desti ute of imaginative insight, 
is straightforward and clear. Unfortunately for Mr. Lauer, how- 
ever, it is all a threshing of old straw. The story be relates has 
been told so often and so well that this pamphlet is more likely to 
weary than to interest the reader. Moreover, it is impossible to 
treat satisfactorily of the relations of <3hurch and state in any na- 
tion apart from the general religious and political history of the 
time, so that Mr. Lauer's work is incomplete and fragmentary. 
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Regarded as a college exercise it deserves cordial praise; but as a 
contribution to historical literature it cannot be said to have much 
yalue. 

— In the second of The Centurffs articles on *' The Jews in New 
York," in' the February number, social customs, weddings, 
schools, etc., are treated, and the illustrations include several 
views of the new Temple Beth-El, the interior of the Progress 
Club, etc. 

— A recent number of *' The World *8 Qreat Explorers " series 
(Dodd) is Captain Albert Hastings Markham's '* Life of Sir John 
Franklin.'* The story of the life of such a man, a skilful sailor, 
an ardent explorer, an able administrator, and a daring and suc- 
cessful Arctic navigator to whom the world owes, directly and in- 
directly, its knowledge of a very large portion of the Arctic basin, 
should not remain untold, especially in yiew of the meagreness of 
hitherto published authentic material. The closing chapters, 
treating of the various expeditions despatched in Fearch of Frank- 
lin, contain valuable suggestion and comment as to the conduct of 
navigators exploring high latitudes. The volume is provided with 
the maps and charts requisite to intelligent reading, as well as 
with several illustrations. 

— The late Henry Edwards, the actor, wrote more than 150 
books, pamphlets and articles, chiefly on topics of Natural History, 
and all these were published at various times and in various 
places. Mr. William Bentenmtkller, of the American Museum of 



Natural History, has contributed to The Canadian Entomologist 
(London, December, 1891, Vol. 2S, No. 13) a complete list of these 
writings. It fills more tban eight pages, and it is strikingly sug- 
gestive of the ample learning and devoted labor of the author, 
whose place among men of science was even more distinguished 
tban his rank upon the stage. 

— In the February Atlantic, Professor Rodolfo Lanciani, author 
of *' Ancient Rome in the Light of Recent Discoyeries,*' con- 
tributes a paper on <* The Pageant at Rome in the Year 17 B.C.," 
giying the details of some inscriptions very recently di^overed 
commemorating the celebration of secular games under Augustus, 
for which Horace wrote his famous '^ Carmen Seculare." 

— A new danger threatens English publishers. In future they 
will have to be careful that the titles of the works they publish 
correspond with the contents, otherwise they will lay themselves 
open to a prosecution for obtaining money under false pretences. 
Such is the lesson taught by a recent decision of Sir Frederick 
Darley, the Chief- Justice of New South Wales. A Sydney firm 
issued a work in two volumes entitled << Australian Men of Mark." 
A subscriber refused to pay, on the ground that his biography 
was not included in the work, as was promised. The publishers 
sued him; the Chief- Justice went through the book and declared 
that no action could lie, inasmuch as the book was not what it 
professed to be. The people whose biographies it contained had a 
mere local celebrity in the towns where they resided. They were 



CALENDAR OF SOCIETIES. 

Philosophical Society, Washington. 

Jan. 80. —Joseph LeConte, The Relation 
of Philosophy to Psychology and to Physi- 
ology. 

Society of Natural History, Boston. 

Feb. 8.— J. Eliot Wolflf, the Qeology of 
th& Crazy Mountains, Montana; Walter G. 
Chase. The Scenery, Glaciers, and Indians 
of Alaska. 

Appalachian Monntain Club, Boston. 

Feb. 8.— Arthur L. Goodrich, The Water- 
yille Valley ; Roswell B. Lawrence, Middle- 
sex Fells; Charles E. Fay, An Excursion 
Oyer the Whiteface Tripyramid Ridge. 

PUBLICATIONS. 

THE kMERICAN RACE: 

By DANIEL G. BRINTON, M.D. 

'* The book is one of nmuaml interest and value.**— 
Inter Ocean. 

** Dr. Dani<>l O. Brlnton writes aft the aoknowledged 
aathority of the subject/*— PhitodeXp^t a Pre—. 

** The work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the indigenous Americans."— JVdfure. 

**A masterly discussion, and an example of the 
successful education of the powers of observation." 
—Fhiladelphia Ledger. 

Price, postpaid, $3. 



N. D. C. HODGES, 874 Broadway, N. T. 

OFWHAT USE 18 THAT PLANT? 

Tou can find the answer in 

SMITH'S "DICTIONAET OF 
ECONOMIC PLANTS." 

Sent postcdd on receipt of $2.80. Publiah- 
er's price, $8.60. 

SCIENCE BOOK AGENCY, 

874 BroadwajT) Ne^vr York. 



Wants. 



A ny per ton sttkimg a petition for which he it gnaii' 
tied by hit teientijlc aitainmenitt er any per ten teehing 
tome one to JIU a ^otition <i/ this character ^ be it that 
9/ a teacher 0/ tctenceychentitt^ dramghttman^ or what 
not% may have the ' Want ' imterted under thit head 
rxKB OP COST, if he tatitfiet the pnblither of the tuit- 
abie character of hit application. A ny person teehing 
ii^formation on any tcientijic quettion^ the addrett ej 
any tcientijic man^ or who can in any way ute thit col- 
umn for a pufpote contonant with the nature of the 
paper ^ it cordially invited to do to. 
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ANTBD.— Books on the Magic Lantern. WiU 
exchange, ** How the Farm Pays,** by Cosier 
and Henderson; "Culture of Farm Crops/* by 
Stewart; ** American AgHcalturlst," 1800 and 1891. 
I. 8LEB ATKINSON, 48l^aIlaoe St., Orange, N. J. 



WANTED.— <1) A white man Tersed in wood and 
iron working, able to work from specifications 
and plans, suited for an instructor of boys: his bus- 
iness to hare charge of shops of school, outline and 
direct the work for foremen and students; salary to 
be $1,000 per aimum (nine months). (3) A man 
(black preferred) to teach the colored, iron working 
and forging, subordinate to the preceding; salary, 
$780. (8) A man (white) competent to taxe classes 
in engineering (assistants position), but with the 
ability to perform any of the work required in any 
of the ordinary engineering courses of our uniTersl- 
ties; salary from $1,000 to $1.6uO. A. H. BBALS, 
HiUedgeTiUe, Qa. 

WANTED.— Two or three efficient computers with 
good knowledge of Spherical Trigonometry and 
ready use of logarithms, for temporaiy employment 
in the office of the Coast and Geodetic Surrey. Ap- 
plicants should furnish oTidence of their fitness for 
the work. Apply by letter to the Superintendent, 
Coast and Oeodetic Surrey, Washington, D.C. 

117ANTBD.- Science, No. 178, JulyS. 1886, also 
yV Index and Title-page to Vol. YII. Address 
N. D. C. Hodges, 874 Broadway, New Tork. 

ANTED.- A position in the philosophical or 
pedagogical department of a coUege or uni- 
versity by a young man (80) who has had iiTe years* 
practical experience in teaching, and who has done 
four years* post-graduate work in philosophy, devot- 
ing his attention during the last two years espe- 
cially to study and original iuTestigation in scien- 
tific psychology and its applications in edncation. 
Address E. A., care Science, 874 Broadway, N. T. 
City. 
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ANTED.— A suitable position in Washington, 
D. C, not connected with the QoTcmment, 
and with a salary not to exceed $0fi0 a year, by an 
experienced biolq^lst with six years* uniTcrsity 
training. Applicant has been a sxilful surgeon for 
fourteen years ; is a practical photographer, car- 
tographer, and accuiitomed to the use of the type- 
wnter. He Is also capable of making the most fin- 
ished drawings, of any description, for all manner 
of illustrative purposes in science; trained in mu- 
seum methods and wurk; also field operations and 
taxidermy in its various departments, and model- 
ing, prodactioh of oasts, restorati<ins of paleooto- 
logical specimens and similar employments. Address 
U. 8. B., care Science, 874 Broadway, New Tork. 



Exchang;es. 

[Free of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.] 

Wanted, in exchange for the following works, any 
standard works on Surgery and on Di< eases of Children: 
Wilson's ** American Ornithology,'' 3 vols.; Coues* ''Birds 
of the Northwest " and ** Birds of the Colorado Valley," 
8 vols.; Minot's " Land and Game Birds of New Eng- 
landf ' Samuels' ** Our Northern and Eastern Birds;" ail 
the Reports on the Birds of the Paafic R. R. Survey, 
bound m a vols., morocco; and a complete set of toe 
Reports of the Arkansas Geological Survey. Please giTe 
editions and dates in corresponding. R. £LLSWORTH 
CALL, High School, Des Momes, Iowa. 

Holbrookes 
dwards. svpb. 

University, 

Worcester, Mass. 





Science, 18 vols., unbound. 
Lexington, Ky. 



T. McCLINTOCK, 



For sale. — A 6^ x ^ Camera: a very fine instrameat; 
with lens, holders and tnpod, all new; it cost over $40, 
price, $35. £dw. L. Hayes, 6 Athens street, Cambridge, 
Mass. 

To exchange Wright's ** Ice Age in North America " 
and Le Conte*s '^Elements of Geol(»y" (Copyright i88t> 
for ''Darwinism *' by A. R. Wallace, *'Origm of Species,'^ 
by Darwin, **Descent of Man," by Darwin, ^ Man's 
Place in Nature," Huxley, ^^Mentai Evolution la Ani- 
mals," by Romanes, '"Pre-Adamites," by WinchelL No 
books wanted except latest editions, anrf books in good 
condition. C. S. Brown, Jr., Vanderbilt UnlTernty, 
Nashville, Tenn. 



For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog to I'lomg ), platinum dishes and crudbks, 
agate motors, glass-blowing apparatus, etc. For sale in 
port or whole. Also complete filie of Siiliman*t youmal, 
1869-1885 (^'l' bound); Smithsonian Reports, X854-1883; 
U. S. Coast Survey. i854->869. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfret, Conn. 

For exchange or Aale at a sacrifice, an elaborate micrC' 
scope outfit. Bullock stand; monocular objectives, one- 
sixtn homeoseneous immersion, four-tenths, and three 
inch, Bauscn A Lomb, also one-fourth and one inch 
Spencer. Four e3re- pieces. Objectives are the best made. 
Address Mrs. Marion Smith, 41 Branch Street, LoweU> 
Mass. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price so cents 
Sent free by post by 

IV. D. €• OIODOBS, 874 Broadway, N. T. 
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Dot saffldentl; widely known to be called " Aostralian Hen of 
Hwk," and BO the Cbief -Justice decided against the enterprising 
pDblisheTH. Furthermore, the Chief-Justice ruled that all cod- 
tracts entered into on account of the boofa, and not ;et carried 
out, were null and void. 

— HanKauiue is the name of a new BII07, conaieting of copper, 
nickel, and manganeae, nhicb has been brought on the market, 
aaya the Engitteering ajid Mining Journal, b; the Qerraan flrm, 
Abler, H&os, & Angerstetn, as a material of great reaiating power. 
Tbespeci&c regiBtanceof manganiae is given as fonr-t^o microhm 
centimeiT^s; that it, higher than that of nickeline, which hae 
hitherto passed as the best resisting metal. Another advantage of 
tnanganine is \Xa behavior under variations of beat, the resistance, 
it is claimed, being affected onlf in a minute degree bj high tem- 
peratures. It ie therefore adapted for the manufacture of measur- 
ing inftrumente and electrical apparatus in general, which are 



required to voxj their resistance as little aa possible under different 
denrees of heat. A further inlereeting fact is that while other 
metals increase their resistance bj the raising of the temperatnte, 
that of rnanganine is diminished. 

— M. de Quatrefages, the well-known anthropologiat, died on 
Tuesday, January 13. He was bom, says Naturt, in ISIO, and 
studied medicine at Strasburg. Afterwards he became professor 
of zoology at Toulouse, where he had settled as a medical practi- 
tioner. In I8fi6 he was made proressor of anthropology and eth- 
nology at the Jardio de Plantes, Paris. He had already been 
admitted to the Academy of Sciences in 1B62, and be was an hon- 
orary member of many foreign karned societies. 'Numerona 
friends and pupils were present at the funeral, and addresces were 
delivered by H. Hilne- Ed wards, and other men of science. The 
most famous of hia writings are bis '' Crania Ethnica " and 
" £tudes des Races Humaines." 
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A most excelletit and agree- 
able tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 

Dr. EPBK4JH Batbiian, Cedarville, N. J., 
•aja: 

' ' I have nsed it for several years, not only 
in. my practice, bat in my own individual 
case, and consider it under all circnmitancea 
one of the best uerre tonics that we poaaess. 
For mental exhanstion or overwork it givea 
renewed strength and vigor to the entire 

Descriptive pamphlet free. 

Rmford QwniicilWDrlii. Pnivldwc*, R. I. 

Beware of Snbatitntea and Imltationa. 
OADTIOH.— Be enre the tvord "Hora- 
f>rd*a>> !■ on (he label. All ottaere are 
■pBrlona. Never aoldlnbDlk. 



JUST PUBLISHED 

FOSSIL RESINS. 

This book is the resnlt of an attempt to 
collect the scattered notices of fossil resins, 
exclnaiye of thoaa on amber. The work is of 
interest also on account of descriptions Riven 
of the inaecta fonnd embedded in these long- 
preserved exudations from early vegetation. 

By CLARENCE LOWN am) HENBY BOOTH 
13°. $1. 

1. D. C. EODGES, 874 Broadiay, 1. 1. 
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3 ACK NUUBERS ud romplcti 



AM. MAG. EXCH. 
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A TEMPORARY BINDER 

for ScUnt4 is now ready, and will be mailed 
postpaid on receipt of 75 cents. 






elvffut, bjti filt 11 
[ecllT flat. Any 



IeoT"bloding. '^ikd'i?™ 



»irj7( J diKriplLoB ^I wiltaoul iid< ttllt. to 
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extensive lines of Novelty Dress Goods and 
our Spring importation of Paris Robes. These 
will be ready for inspection and sale to-day* 

Paris Bell Robes* with foot-bands encrusted 
in steel, in a variety of new devices. 

The new Crepons and Crepon Cashmeres, m 
designs taken from old wood-carvings, in 
shades of Military Red and Mink Brown, for 
the coming season. 

Our collection of Woolens for this season 
surpasses in assortment, quantity, and style 
that of any previous season. 

Early buyers will find many advantages, as 
we have marked a number of choice styles at 
special prices for next week. 

James McCrccry & Co. 

BROADVTAT A Iltb STREET, 
NEW YORK. 
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quences thereof and liable to suit 
therefor. 
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W from Lightning, 

the LightDiiig Dispeller. 
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The Patent Lightning Dispeller is a conduc- 
tor specially designed to dissipate the energy 
of a lightning discharge, — ^to prevent its 
doing harm, — placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
et been cited against the principle of the 

ispeller. So far as known, the dissipation 
of a conductor has inyariably protected under 
the conditions employed. 
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The American Lightning Proteetion Company 

United Bank Building, Sioux City, Iowa. 
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erence, illustrated maps and full Information. 

JOHN F. WAQQAMflAN. 
700 14th St., H.W.. Washinoton, D. < 



S 



FINA.NCIAL. 
INVESTMENTS FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Take full charge of property for the 

EASTERN INVESTOR. 

City, Town, and Suburban Lots, 

Garden, Fruit, Hop and Timber Lands. 

10 "I. GurantMd on all loTestments. 

Houses for sale on the instalment plan, by which 
the purchaser can obtain, an income sufficient to 
cover all payments, including taxeS|insurance,etc. 

Information regarding any particular point in 
the State of Washington gladly furnished upon 
application. Personal attention fiven to all loans. 
Correspondence solicited. Refer, by pcrmisaion, 
to the Pacific National Bank, Tacoma, Wash.: 
Qeo. H. Tilley, Esq., Secretary and Treasurer of 
the Southern Express Co., and Frederick C. Clark, 
of Clark, Chapin ft Bushaell, New York. 

Address 504 Califomia Bl'k,Tacoma, Wash. 

Eastern Representative, 
H. F. TAYLOR, 47 Lafayette Place, New York. 



TAGOMA 



SOUTH BEND 
PU6ET CITY 



INYESTHENTS 



I GITARANTEK 13 per cent per annnm 

in any of the above cities. I have made from 40 to 
50 per cent, per annum for non-realdenta. I also 
make first mortgage, improved real eatate loans on 
unquestionable aeoarities from 8 to :0 per cent, per 
annum net. Alao have ohoioe barsalns in Farm. 
Hop* Hay and Garden I<ando. Corresponds 
enoe Solieited regarding Western Washington. All 
inquiries answered promptly. Address 
A. €• SICKBltSf Tacoma, Waoblnir^an 



PUBLICATIONS. 



RAGES AND PEOPLES. 

By DANIEL G. ERIN TON, M.D. 

'*The book ia good, thoroughly good, and wUI long 
remain the best acoessible eiementaiy ethnogrsiihj 
in our language/*— T^ Chriwtian Unum. 

"We stron^y reoommend Dr. Brlnton^s *Baces 
and Peoples * to both beginners and soholara. We 
are not aware of any other recent work on the 
science of which it treats in the Engliah language/^ 
—Agiatie Quarterly. 

"His book ia an excellent one, and we oui jjieaitfl/ 
recommend it as an Introdnotorv manual of ethnol- 
ogy. ''-TAe Ifonisf. 

'*A uaeful and really interesting work, which de- 
serves to be widely read and studied both in Europe 
and America.''— Brtg^fon (Eng.) Heraid. 

"This volume is most stimulating. It is written 
with great clearness, so that anybody oan under- 
stand, and whUe in some ways, perforoe, superficial, 
grasps very well the complete field of humanity.''— 
The New York TimeM. 

"Dr. Brinton invests his scientific illustrations and 
measurements with an indescribable charm of nar- 
ration, so that *Baces and Peoples,' avowedly a rec- 
ord of discovered facta, is in reality a strongstim- 
ulant to the imagination."— Phihidelphia TVMe 
Ledger. 

"The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic reading.'^Htuodclpfcia Timet. 



Price, p<Mtpald, $1.75. 

THE MODERN MALADY ; or, Suf- 
ferers from ' Nerres.' 

An introduction J^ public consideration! 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervbup exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12**, 184 pp., $1.50. 

I. D. C. HODGES, 874 Broadway, lew Tori. 



/u^ 




A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES 



PUBLISHED BT N. D. C. HODGES, 874 BROADWAT, NEW TORE. 



Tenth Txab. 
Vol. XIX. No..471. 



FEBRUAKY 12, 189». 



Single Copies, Ten Cents. 
$3.50 Per Tear, in Advance. 



Contents. 



On the Tsaobino of Anatomy to Ad- 
vanced Medical Students. Uar- 
rt«on AXUn 

Time- Service of Harvard College Ob- 
servatory. Edtoard C, Pickering, 

Notts and News 

liATEST Details Concerning the Qerms 
OF Influenza. Arthur yacLon- 
aid 

A Series of Abnormal Ailanthus 
Leaves. Mrs, W, A, Kellermann, 

SuGOBsnoNS AS to Teaching Botany 
IN High Schools. CharUg Reid 
Barnes « 

A Neuro-Epithblioma of the Bbtina. 

A Seedling Blackbebry Plant. Mrs. 
W. A. Kellermann 

Notbs on the Food of the Box Tob- 
TOISE. J. McNair Wright 

LiBTTbbs to the Editob. 

Hypnotism Among the Lower Ani- 
mals. «/. Melfair Wright 

Among the Publishbbs 



85 

87 
89 

90 
90 



91 
98 

94 

95 



95 
96 



Entered at the Post-Offloe of New York, N.Y., 
Second-ClMB Mail Matter. 



METEORITES! 

We have JTTST ISSITED Alf XLLXISTBATED DE8CBIPTIVE CATALPOXTE 

OF OXIB METE0BITE8, giving first a chronological list of the falls (descriptive of 
each individual specimen), under the three classes, SIDEBITES, SIDEROLITES AND 
REROUTES, followed by a LIST OF MICRO-SECTIONS OF .fflfiOLITES FOR SALE, 
and a chronological list of the CASTS OF METEORITES which were made before cutting 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 
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A JOURNAL OF TWO SUMMEft CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEDS SPBUG PACKARD, 1.D.,P1lD. 

SportBinen and omlthologlsta will btf interested in 
the U«t of Labrador birds by Mr. L. W. Turner, 
which has been kindly roTised and bronsht down to 
date by Dr. J. A. Alien. Dr. 8 H. Bcudder has oon- 
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the booK will recommend it to ooUeotors of Amtri- 
cana. 

It is hoped that the Tolome will serye as a raide 
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well as those Interested in geographical and histori- 
cal studies. 

518 pp., 8^,18.50. 
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Michigan Agricultural College. 
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Ask your doctor what hap- 
pens to cod-liver oil when it 
gets inside of you. 

He will say it is shaken 
and broken up into tiny 
drops, becomes an emulsion ; 
there are other changes, but 
this is the first. 

He will tell you also that 
it is economy to take the oil 
broken up, as it is in Scott's 
Emulsion, rather than bur- 
den yourself with this work. 
You skip the taste too. 

Let us send you an inter- 
esting book on CAREFUL LIV- 
ING ; free. 



Scott ft Bewm, Chemists, tnSomApkA^ 
New York. 

Your drugsist keeps Scott's Ihwlsiwi ef c od - B rtr 
oil — all druggists erer j where do> #i. 



PUBLICATIONS. 
IfOW KEADT. 

THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Brookes' tubes. 

Price, postpaid, 50 cents. 

H. D. C. HODGES, 8f 4 Broadway, H. T. 



An ninf trated Journal for Kothen 

PVBIiISHBB FORTNIGHTIiT. 

$1.00 a year. 

Send for Sample Cepy, 

Charles Kobinson, 907 Broadway, V. T. 

THE BOTANICAL GAZEHE. 

A monthly illustrated journal of botany in 

all its departments. 

95 cents a number, $^so a year. 

A<idr.» POBUSHERS BOTinCAL GAZETTE, 

CrawfordaTllle, Ind. 



AMERICAN WOODS 



KjB&SMiJ A book on Woods, containing 

B aB MHBU actual and authentic speamenf. 

^T/ty PREPARATIONS OP WOODS 

" ^^^ FOR MICROSCOPE AND STBRB- 

OPTICON, and WOODEN CARDS, for inviU- 

tions, calling cards, etc. Send for circulars. 

R. B. HOUGH, LowvHle, N. Y. 



minerals, . 

Rocks, 

FiMslls, 

Casts of Fossils, 

Geological 

Relief Maps. 



Ward's Natural Science Establishment 

Mineralogy, Geolo^, Paleontology, Zoology, Osteology, Anatomy. 

Send for Circular. ROCHESTER, N. Y. 



Stalled Animals 
and Skins, 

Mounted 

Skeletons, 

Anatomical 

Bitidels, 
Invertebrates 



SCIENCE 



NEW YORK, FEBRUARY 12, 1892. 



ON THE TEACHING OF ANATOMY TO ADVANCED 

MEDICAL STUDENTS.' 

The importance of anatomy to the physician and surgeon 
has caused the method for teaching this science to he largely 
determined hy practitioners. The student is taught the 
elements of histology, the shapes and numbers of organs, 
the outlines of regions, and their mutual relations. Other 
facts than those named belong in a very remote degree to 
the needs of practice ; and when the great number of niedical 
topics is considered, which is of necessity brought to the at- 
tention of the student, it is no wonder that governing bodies 
are disposed to disregard all phases of instruction that do 
not have direct claim upon the physician's time and ser- 
vice. 

But science is rarely pursued for practical good. The ac- 
quisition of knowledge for its own sake — the determination 
of general principles that reveal the existence of law — 
awakens and maintains pleasures and interests in the mind 
of the anatomist compared with which the practical uses that 
he can make of the knowledge appear to be poor and mean. 
With as much propriety one might say that navigation is the 
highest use that can be made of the study of astronomy, as 
to assert that the chief end of the study of anatomy is to 
apply its tenets to medicine. These statements are made not 
to lessen the dignity and importance of practical work, but 
respectfully to claim that such work does not comprise all the 
value, indeed scarcely more than a small fraction of the value, 
that pertains to the whole. 

In his **New Atlantis," Lord Bacon says: ** We have three 
of our fellows that bend themselves, looking into the experi- 
ments of others, and cast about how to draw out of them 
things of use and practice for man^s life, and knowledge, as 
well for works as for plain demonstration of causes, means 
of natural divinations, and the easy and clear discovery of 
the virtues and parts of the bodies. These we call dowry- 
men or benefactors. Lastly, we have three that raise the 
former discoveries by experiments into greater observations, 
axioms, and aphorisms. These we call the interpreters of 
nature." * 
k I hear a response to tbe foregoing statement that the struc- 
ture of animals exhibited on a broad scale is already taught 
to classes in the scientific schools, and that, in the scheme of 
a university education, the biological subjects are as well 
advanced as any others in the curriculum. This is an im- 
perfect, if not misleading, presentation of the facts. It is 
true that the rudiments of the structure and functions of 
animals and plants are taught. But to students already ad- 
vanced by general training and by preliminary work in 
natural history, little is presented that prepares them to dis- 
cuss the more intricate problems. 

To my mind the scheme of university work is unsatisfac- 
tory until opportunity is afforded to men, who, after com- 
pleting their biological and medical training, may desire to 

> Also pttbUsbad In The Medical News, December sMS, 1891. 



still further advance. Conceding that the question of main- 
tenance has been settled, either by the possession of private 
means or by endowment of fellowships, what courses of in- 
struction are afforded these advanced men ? As a rule, noth- 
ing, or next to nothing. It is customary for such novitiates 
to reside abroad for several years, where, amid numerous 
centres of learning are found one or more masters, the dis' 
ciples of whom they become. The advantages of travel being 
considered, it may be said that with the comparatively easy 
means of obtaining the best instruction the present scheme 
is on the whole adequate. With such a conclusion I cannot 
agree. If it were true, we might in reason have stopped 
long ago in our lines of university expansion. Independence 
in intellectual as well as in political life should be the object 
of American citizenship. 

First, and always, let us remember that medical investi- 
gators are those it is desired to train. It is for men that are 
already imbued with the desire to pursue their researches in 
anatomy that I appeal. They stand in this field with what 
preparations can be given them for usefulness. They are 
medical biologists — medical anatomists. They are not re- 
stricted to the problem of the relief of suffering, and yet they 
are occupied with those other problems upon which the true 
solution of all depends. 

For such instruction I would have a specially-designed 
museum and a specially-equipped laboratory. It may be 
assumed that in every great medical school, from among the 
large number of matriculates (men already trained and of 
the best quality), two or three of the type described will 
present themselves for an advanced course in anatomy. I 
am prepared for the objection that this is too large a num- 
ber. But, so far as I know, no one has attempted to ascer- 
tain how many men in each class of graduates would come 
forward, and my impressions are based upon the number of 
workers in the general field of biology — some of whom, at 
least, would have pursued these or similar studies had any 
systematized course been presented to them. I will, there- 
fore, begin with three men a year. To this number may be 
added as many young teachers, tutors, curators, and prosec- 
tors, who would avail themselves of the instruction. The 
work might be initiated in either of the halls of biology or of 
medicine. If the course were well established, it would be 
well to institute a laboratory and museum distinct from any 
on the university grounds. I am of the opinion that the 
administrative success of such separation of collections would 
be assured. All must approve of the ethnological collection 
of Harvard being distinct from the Museum of Comparative 
2kx>logy, and of bolh in turn being set apart from tl)e 
museum in-the Medical School. In like manner, 1 assume 
that there is no reason why series of specimens arranged in 
illustration of principles that are not taught either in the 
preliminary or in the proper medica.l courses, should be nec- 
essarily connected with one or the other museum. The col- 
lections should be in the main designed to accommodate the 
preparations that are used in the illustration of general lec- 
tures. Museums that teach* by the specimens being removed 
from' the cases to the lecture halls are radically distinct from 
museums that teach by the conservation of series that are 
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arranged and labelled for inslraction as they stand, and 
which should be rarely, if ever, disturbed. 

The following, treated in some detail, embrace the topics 
that occur to me at this time as appropriate subjects for in- 
struction: The study of the human brain; especially the 
study of the mammalian and avian brains, both of the gross 
and the minute anatomy, the localization of functions, etc. 
The study of muscular anomalies and their homologies in 
the normal myology of the vertebrates. The study of animal 
locomotion and its application to the morphology of the 
vertebrate limb, and in general the application of photo- 
graphic methods in studying animal locomotion.' Studies 
in craniology, especially the comparative studies of human 
and mammalian crania. The study of osteological varia- 
tions, with a similar application to the normal anatomy of 
the lower animals and the beginniug of morbid processes. 
The study of nutritive processes on tissue as correlated to 
age.* 

In addition, courses of experimental morphology might be 
^sayed. Such investigation could be encouraged without 
^ncroachiog on the domain of physiology, as the votaries of 
this science somewhat arbitrarily restrict it Indeed, much 
of the study of animal locomotion would be experimental, as 
would also be the study of protoplasm in viscid media, under 
rotation, compression, etc. The effects of light, temperature, 
water in moiion and at rest, etc., on organization, would 
naturally find a place. Experiments on mutilation .of em- 
bryos might also be undertaken. 

Lectures on correlation of structure, on vegetative repeti- 
tion, on the relation existing between phyllogenetic and 
teratological processes, could be given, as well as the study of 
the laws of heredity, especially in attempting to answer the 
question of the transmittal of acquired characters. 

The teeth are so responsive to the constitutional peculiari- 
ties of the individual that their peculiarities can be seen and 
readily detected. The method of procuring accurate im- 
pressions can be applied, and the plans of preserving the 
form of teeth be easily accomplished. 

As is known to the zoologist, th% parts involved in the act 
of mastication are important in the classification of the mam- 
malia, the slightest departure in the form, number, position, 
and rate of development of the teeth being for the most part 
correlated with other variations in the economy, while the 
shapes of the lower jaw and of those portions of the skull 
that afford surfaces for attachment of the masticatory mus- 
cles are of importance. No structures of the body resemble 
the teeth in the character of their response to morbid impres- 
sions; no other organs are arranged in progressive series; and 
none other tban these are evolved after birth. Hence the 
effects of disease and accidents to which the teeth are sub- 
jected are sure to be recorded in the shapes of the crowns 
and roots. 

If the student of heredity were to have placed at his dis- 
posal a collection of the casts of the permanent teeth of three 

1 lastantaneouB photographs hare glyen ub deflaite oonceptlonB of the be- 
havior of the manas and pes in terrestrial and aerial moTements. I had the 
honor to point oat as a result of a study of the negatives taken by Mr. S Muy- 
brldge under the auspices of the University of Pennsylvania, that the ground 
Is touched by the outer border of the foot and Is left by the inner border, and 
tbat the Impaot repreeented by this transition is expressed by an oblique line 
that extends from without Inward (ecto-entad) aoVose the metapodlum. Pro- 
fessor H. F. Osborne, by studying the carpus and tarsus in extinct forms of 
mammalian life, has found that this conclusion is of value in studying the 
evolution of the parts. From this we can conclude that, as a result of a photo 
graphic plant In connection with advanced anatomical work, discoveries could 
with some oonfldenoe be anUolpated. 

* This would form a morphological study on the nature of age, and would 
more particularly embrace a consld«>ratlon of the immature and senile forms 
as compared wltti the typically adult, as well as the retention of Juvenile char- 
acters in the adcUtw 



generations — that is to say, of the parent of the subject, the 
subject himself, and the children of the subject — and if a 
clinical history were secured of the diseases and accidents that 
these persons had incurred, a tenable argument might be es- 
tablished as to the significance of the contrasts or resem- 
blances in the forms of the teeth. 

Thusy if three generations were expressed by the letters A, 

B, C, and if B is the subject of an acquired character (let us 
say from scarlet fever or measles), the new form o^ structure 
seen in the second and third molars may be transmitted to 

C. But in order to prove this it is necessary to know the 
peculiarities of these teeth in A. Hence, the teeth of the 
ancestors and descendants of the person who exhibits the 
acquired character must be known. A somewhat similar 
plan of observation could be made on the teeth of the lower 
animals. It is strange that those teeth with endless pulps, 
in which growth is rapid and interference with their rela- 
tions causes permanent records to be made in malformation, 
should not have been used in studies of nutrition. 

In connection with myological studies a number of minor 
problems suggest themselves; such, for example, is the na- 
ture of white and red muscles. It has been noted that in 
ostriches that have been confined in zoological gardens the 
muscles of the leg undergo fatty degeneration and become 
white in color; it is also known that the pectoral muscle in 
many of the gallinse is white, presumably from the fact that 
they are used but for short and infrequent flights. How 
evident is the conclujion that a systematic study of all mus- 
cles of active birds living in enforced confinement, as com- 
pared with the relatively active muscles in feral forms, 
might be undertaken with a fair prospect of throwing light 
upon the nature of the process, and with a hope that the 
subject of fatty degeneration (even if by this method not 
elucidated) may have its study placed on a broad basis by 
subjecting its tenets to the tests of systematized experiment 
and observation ! 

The morphological study of the results of diseased action 
might also be undertaken. The differences that obtain be- 
tween normal individuals and those the subjects of heredi- 
tary disease must be of importance to the anatomist and the 
pathologist. 

The variations in the forms of the bones, as found in 
medical museums, are of a character that suggest their rela- 
tion to inherited causes. Every clinical observer has noted 
the peculiar shape of the chest in families in which pulmo- 
nary phthisis is hereditary, even though the special tubercu- 
lous deposits are absent in some of its members. The dab- 
bling of the finger-nails is a sign of the same disposition. 
Some writers, indeed, claim that in this class of subjects a 
special arrangement of the fibres of the pneumogastric nerve 
exists. Are these and similar morphological characters sus- 
ceptible of being also gathered so as to contribute to the dis- 
cussion of the transmission of acquired characters? Are not 
opportunities here presented for the medically trained biolo- 
gist to study the subject of heredity in a line so important 
and, alas! with material so abundant? Other hereditary 
diseases, such as struma, syphilis, and gout, am less strongly 
marked than is the tuberculous, but even on this obscure 
horizon landmarks are detected that are of sufficient definite- 
ness to guide the observer to well-defined plans of study. 
The animals of zoological gardens exhibit examples of ac- 
quired struma, the effects of which more especially distin- 
guish the skeleton. Can any of these characteristics be 
transmitted? How would the skeleton of a tiger, let us say, 
born in captivity in the third and forth generation differ 



February 12, 1892.] 



SCIENCE. 



87 



from that of a feral type? After what maiiDer may one ex- 
pect taxoDomic characters modified in these generations of 
prisoners? 

The nature of malignant growths, it is not improbable, 
would find a solution in a line of research based upon a 
similar proposition. What proportions of malignant growths, 
such as the sarcomata, are met with in the feral state of 
quadrupeds as compared with those in the domesticated or 
the captive state? Can experiments be devised by which we 
may expect to cause these growths to appear by creating the 
favoring conditions? Can we study the genesis of the sar- 
comata to better advantage than has hitherto been done, by 
outlining the biography, the lineage, and to some extent 
j)ossibly the destiny, of these tumors, by applying to them 
experimental methods of research? 

Medically trained men are not apt to become pure mor- 
phologists. The underlying thought is of function through 
which structure is modified. In its best sense, therefore, 
physiological anatomy is the branch of science that would 
be most developed. Let us suppose that John Hunter had 
lived in 1891 and had essayed his work by all the aids of 
modern science, and had undertaken a plan of investigation 
for the continuation of his labors: might he not have ac- 
cepted some such scheme as I have feebly attempted to por- 
tray? With the admiration we feel for his genius, let us not 
only have Hunterian orations, but in each medical centre a 
Hunterian laboratory and a Hunterian museum. 

*'I am so utterly opposed to those cloud-builders who 
would divorce physiology from anatomy," says Haller, 
'' that I am persuaded that we know scarcely anything of 
physiology that is not learned through anatomy " (quoted 
from B« Cresson Stiles's ''Life and Doctrines of Haller," 
New York, 1867). 

In Solomon^s house, in the '* New Atlantis," in which Ba- 
can essayed a scheme for intellectual advancement, we read 
of '' parks and enclosures of all sorts of beasts and birds, 
which we use not only for view or rareness, but likewise for 
dissection and trials, that thereby we may take light what 
may be wrought upon the body of man ; we have also par- 
ticular pools where we make trials upon fishes, as we have 
said before of beasts and birds." 

I hear objections that this scheme is visionary and im- 
practicable. How is the money to be obtained by which it 
can be rendered feasible? Where is the teaching- force to be 
recruited? My answer is that if the need of establishing 
such a course be acknowledged, the accomplishment of the 
end in view is no more difficult than in any other branch of 
pure science. A few years ago the establishment of seaside 
laboratories would have been thought chimerical. Now they 
are assured successes. 

If I am told the results obtained will appeal to but few, I 
reply that important projects must be supported in propor- 
tion as they so appeal, until such time as they shall have 
proved their right to exist. Harrison Allen. 



TIME-SERVICE OF HARVARD COLLEGE OBSER^ 

VATORY. 

The time service of this observatory has been maintained 
for nearly twenty years upon the system originated by the 
late Professor Joseph Winlock. Continuous signals, that is, 
signals throughout the entire twenty-four hours instead of 
for a short time each day have been furnished to the cities 
of Boston and Cambridge, and have been used to strike the 
bells of the fire-alarm daily at noon. For many years a 



time-ball has been dropped, thus furnishing a precise time- 
signal to many citizens and to the shipping in the harbor. 
The continuous signals have been sent also to the railroads 
centring in Boston, and to the Boston office of the Western 
Union Telegraph Company, and have been distributed by 
them over a large part of New England. Many cities and 
corporations, although not subscribing for the time-signals, 
have been in the habit of taking them from the railway and 
telegraph stations, thus extending their use. The time-ser- 
vice in New York City was thus supplied with our signals 
for many years. The signals, again, have been furnished 
to the principal jewellers in Boston and vicinity, and used 
by them in the rating of fine watches. The lines transmit- 
ting the time-signals in these various directions affected the 
telephone lines by induction and otherwise, and thus many 
other persons obtained the signals by merely listening at the 
telephone. 

The subscriptions of the city of Boston and of the rail- 
roads, and the receipts from the jewellers were sufficient to 
defray the cost of furnishing the exact time, and for some 
years formed a source of revenue to the observatory. No 
charge was made to the city of Cambridge or to the Western 
Union Telegraph Company. The expenses were, however, 
large, since it was necessary to duplicate the instruments 
and clocks employed, although the cost of the necessary 
duplication of the lines connecting the observatory with 
Boston was diminished by the arrangement with the Western 
Union Telegraph Company. For several years, also, the 
city of Cambridge rendered similar assistance. Although 
the best clocks were used and mounted in vaults specially 
constructed so as to secure a uniform temperature, great care 
was necessary to keep not only the errors, but also the changes 
in daily rate, as small as possible. It was necessary to com- 
pare the clocks frequently, and to determine their errors by 
observations of the stars at short intervals. Especially after 
several days of cloudy weather, the first opportunity was 
taken to secure observations, although this often occurred at 
inconvenient hours. Frequent interruptions took place on 
the lines, and it was therefore necessary constantly to have 
men ready to detect and repair breaks, crosses, and other 
injuries. 

The general introduction of standard time was considered 
at the observatory some months before this step was taken. 
Since the same signals could be used throughout the entire 
country, it was recognized as a source of danger pecuniarily 
to the time-service. This argument, however, was allowed 
to have no weight, since it was believed that the change 
would be a benefit to the public. As it happened, this ob- 
servatory was enabled to take an active part in making the 
change, since all of the railroads centring in Boston assented 
only on condition that our signals should be sent according 
to the new system. When the change had been decided 
upon, various steps were taken by the officers of the observa- 
tory to secure the general and simultaneous adoption of the 
new time by the country. 

A new source of difficulty and danger in distributing time- 
signals has arisen during the last few years. The great in- 
crease in the number of telephone and other wires has ren- 
dered it much more difficult to maintain an unobstructed 
circuit. Breaks and crosses are continually occurring, es- 
pecially in stormy weather; and the privilege of placing 
wires on housetops is every year less willingly granted. Re- 
cently a more serious danger has arisen. The currents of 
high tension carried by electric-light and electric-railway 
wires, in case of a cross, may be transmitted indefinitely. 
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causing danger of fire, bodily injury, or even loss of life. 
Pecuniary liabilities in such cases may be very great. The 
financial officers of the university regard such risks as more 
than offsetting the receipts for the time-signals. 

One of the greatest advantages of the time-service to the 
observatory has been that it kept before the public the prac- 
tical value of astronomical work. Many thousands. of per- 
sons who take no interest in work of a purely scientific 
character recognize the great financial value to the public of 
an accurate system of time. The observatory desires to con- 
fer this benefit on the public, and it would be ready to do 
so even at a financial loss. But recently the time-signals of 
the United States Naval Observatory, have been offered to 
the public at very low rates, through the Western Union 
Telegraph Company. This can the more readily be done 
since the expense of furnishing the time is borne by the 
people through a government appropriation, while the com- 
pany has the largest facilities for the maintenance of tele- 
giraphic connections. The Harvard College Observatory is 
therefore relieved of this duty. If the public is to be the gainer, 
signals of equal accuracy and continuity must be furnished. 
Unfortunately, signals sent to a great distance are liable to 
frequent interruptions from trouble with the telegraph lines, 
and therefore secondary clocks must be used in each large 
city if continuous signals are to be distributed. These 
clocks must be constantly compared and corrected if great 
accuracy is to be attained, and it is still a question whether 
satisfactory results can be secured outside of an astronomical 
observatory. If the results prove unsatisfactory, however, 
the responsibility for trying the experiment will not rest upon 
this observatory. 

In view of the facts stated above, it has been decided to 
discontinue the time-signals furnished by this Observatory 
after March 31, 1892. An earlier date would have been se- 
lected, but for the desire to give our subscribers sufficient 
time to make other arrangements for securing signals. 

The most important events in the history of the time-ser- 
vice are given below. The first transmission of time from 
the observatory to Boston was over a line hired for the pur- 
pose and used occasionally for the comparison of clocks in 
Boston with the standard clock at Cambridge. From 1856 
to 1862 the observatory owned a line for the same purpose. 
Up to the close of 1871, no charge was made for the time 
thus furnished, which was used for many years for striking 
the fire-alarm bells of Boston at noon, and for other purposes. 
The regular transmission of signals and the receipt of com- 
pensation for them began in 1872, the service being under 
the direct care of Professor Winlock, who had devised the 
system. After his death in 1875, Professor W. A. Rogers 
took charge of the service and introduced the custom of 
telegraphing information as to the error of the signals at a 
given hour daily. In 1877 Dr. Leonard Waldo took charge, 
and during the next year, with the liberal co-operation of 
the Equitable Life Assurance Company, the Boston Time- 
Ball was erected on top of the building of that company. In 
1878, also, a correspondence was opened with the railways 
of New England relative to a uniform system of time and 
the practicability of introducing it by legislation. A plan 
for establishing a bureau for the testing of fine watches and 
thermometers was considered, and abandoned on the ground 
that such work would becommercial rather than scientific, and 
therefore not within the scope of the observatory. In 1879, 
Professor Frank Waldo, who had previously assisted his 
brother, took charge of the time-service. The error of the 
standard sidereal clock was determined every day at 10 a.u. 



from the latest comparisons with the stars, assuming the rate 
to continue uniform. The mean-time clock was compared 
with this, and for several years the difference had been com- 
municated every day by telegraph. This practice was aban- 
doned, since it was easy to reduce this difference to zero, 
and it did not indicate the true error of the clock. Especially 
during continued cloudy weather, large changes might take 
place in the rate of the sidereal clock, which could not be 
determined until observations could be made of the stars. 
At this time the signals were sent to New York, and were 
used in the time-service of that city in combination with 
similar signals sent from the Naval Observatory and Alle- 
gheny Observatory. It developed the interesting fact that 
the differences, sometimes amounting to several seconds, . 
were much greater than were expected, or than would be 
derived from combining the supposed errors of the different 
time- services. This was regarded as a preliminary trial of a 
plan which was developed later, and appears to be the only 
way of effecting a great increase in the accuracy of time- 
signals. It is easy to keep the errors of a clock small if the 
weather is clear, and frequent comparisons can be made with 
the stars. During long periods of cloudy weather, however, 
when no observations of the stars can be made, it is very 
difficult. The slight changes of rate to which even the best 
clocks are liable may cause serious errors at the end of sev- 
eral days. The remedy is co-operation between observatories 
so distant that it would seldom happen that clouds would 
prevent observations at all of them. The time would be 
determined at each observatory every evening, when it was 
possible, and the result tranemitted telegraphically to a cen- 
tral station; also when called for, as soon as it cleared, 
whatever the hour. The central station would report daily 
to each observatory either the results of each observation re- 
ceived or a corrected error derived from them all. E^cb 
observatory might send its own time or receive signals from 
a normal clock at the central station. Mr. J. Rayner Ed- 
mands, who has had charge of the time-service from June, 
1881, to the present time, rendered important aid in forming 
this plan. He postponed the record of the errors occurring 
during cloudy weather until observations could be made for 
determining them. The apparent errors were thus increased, 
but the actual errors were represented with much greater 
accuracy. The practice of making the error at 10 ▲.]!. es- 
pecially small was abandoned, and attention was given to 
keeping the signals as accurate, and the daily rate as small 
as possible at all hours. The general introduction of stan- 
dard time was effected at noon on Nov. 18, 1883. After the 
change was decided upon, a large part of Mr. Edmands's 
time for several weeks was devoted to securing the assent of 
the public throughout New England to the proposed change. 
In 1885, a new time-ball was erected on the Boston poet office 
building, with the aid of an appropriation from the city of 
Boston. Experiments were made in various matters asso- 
ciated with the distribution of accurate time. Among others, 
a delaying apparatus was devised, by which the signals of a 
clock could be retarded by any desired fraction of a second, 
so that, without disturbing a clock, its apparent error could 
be varied at will. In 1889 some interesting experiments 
were made by Mr. W. P. Gerrish on distributing time accu- 
rately by flashes of magnesium powder. ' Signals were thus 
sent from a station on Blue Hill, twelve miles distant. They 
were readily visible, and the exact time to within a fraction 
of a second could be taken from them. These flashes were 
also seen from Princeton and Mount Wachusett, forty-four 
miles distant, and from numerous nearer points. From an 
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' period in the life of the time-service, the telegraphic 
have been in charge of the electricians, Messrs. Stearntf 
Q^eorge, and their successor, Mr. C. L. Bly. 

Edward C. Piokerinq, 
Director of the Astronomical 

Observatory of Harvard College. 

ridge. 



NOTES AND NEWS. 



',. J. L. KiPUNO says of the monkeys of India: **They 

a game like the English boys* cock of the dung- hill or king 

i castle, but instead of pushing each other from the top of a 

or dust-heap, the castle is a pendant branch of a tree. The 

is to keep a place on the bough, which swings with their 

it as with a chister of fruit, while the players struggle to dis- 

one another, each, as he drops, running round and climbing 

lain to begin anew. This sport is kept up for da hour at a 

with keen enjoyment, and when one is nimble as a monkey 

st be splendid fun/' 

Ln 1890 was published the important discovery by Behring 
Citasato that blood serum taken from animals that had been 
red immune to tetanus and diphtheria was capable of curing 

animals suffering from those diseases. Drs. 6. and F. 
perer {Berliner klinische Wochenachrift, Aug. 24 and 81, 

publish a research carried out in regard to pneumonia, with 
9ject of discovering how immunity against the pneumococ- 
ould be best produced, whether recovery from the disease 
red an animal immune, and whether it was possible to cure 
nonia by the blood serum of animals that have recovered 

the disease. Their experiments, which were confined to 
JB, revealed that every nutrient medium in which the pneumo- 
& has been cultivated will, if inoculated, render an animal 
ine against pneumonic septicaemia, even after the cocci have 
removed by filtration. The power of producing immunity 
re speedily acquired, and is increased if the infected nutrient 
im (before or after removal of the cocci) is exposed to a tem- 
ire of t)etween 41® and 42® C. for two or three days, or of 60® 
I hour or two. In every case, however, it was found neces- 
hat some interval (varying from three to fourteen days) 
i elapse between the inoculation and the production of im- 
\,y. Hence it was too late to cure a diseased animal or even 
ivent the onset of an attack if the injection was given simul- 
Qsly with the outbreak of the disease. On the other hand, 
I taken from animals enjoying immunity was found able, 
ially when introduced directly into the circulation, to cure 
nonic septicssmia. The serum was injected twenty-four 

after infection, while the animals had a febrile temperature 
ween 105® and 106.5° F. Eight cubic centimetres were in- 
1, with the result that the temperature gradually sank dur- 
le next twenty- four hours. In twelve successive Cases a 
isful result was obtained. This research therefore confirms, 
;ard to pneumonia in rabbits, what Behring and Kitasato did 
)tanus and diphtheria. Drs. Klemperer next studied the 
on how the blood serum of an immune animal cures an at- 
of pneumonic septicsemia, and discovered that when the 
nococcus is introduced into the body of an animal it gener- 

poisonous substance which can be isolated, and to which the 

of ** pneumotoxin" has been given. This pneumotoxin sets 
'ebrile condition which lasts several days, after which an- 
substance is found to have been produced called '* antipneu- 
dn,'* which is able to neutralize the pneumotoxin. The se- 
aken from an immune animal contains this antipneuniotoxin, 

is by means of this sutwtance that it cures an attack of 
Qonic septicaemia in other animals. The relation of pneu- 
k as seen in rabbits with that met with in man was next in- 
ated, and the conclusion arrived at that the disease in both 
is produced by the pneumococcus, but that the human body 
ch less susceptible to the latter than the rabbit is. Thus it 
found that serum taken from pneumonic patients after 
isis could cure pneumonia in rabbits; moreover, pnenmo- 
and antipneumotozin were found to be present in human 

as in that taken from rabbits. The crisis of pneumo- 



nia, according to Drs. EHemperer, takes place as soon a anti- 
pneumotoxln is produced in sufficient quantity to neutralize the 
pneumotoxin. Why immunity against further attacks lasts so 
short a time in man is still uncertain, but possibly less antipneu- 
motoxin is formed in man than in rabbits in proportion to the 
pneumotoxin. Some attempts have already been made to cure 
patients suffering from pneumonia with the help of antipneumo- 
toxin, but further observations are necessary. 

— It is a well* known fact that, with the same temperature by 
the thermometer, one may have, at different times, a very differ- 
ent feeling of heat and cold. This varies with the temperature of 
the skin, which is chiefly influenced (according to M. Vincent of 
Uccle Observatory, Belgium), by four things: air- temperature, 
air- moisture, solar radiation, and force of wind. M. Vincent re- 
cently made a large number of observations of skin-temperature 
in the ball of the left hand, and constructed a formula by means 
of which the skin- temperature may be approximately deduced 
from those four elements. He experimented by keeping three of 
the four constant, while the fourth was varied, and a relation 
could thus be determine^ between the latter and skin- temperature.' 
One fact which soon appeared was, that the relative moisture of 
the air has but little influence on skin-temperature. It was also 
found that for every 1® C. of the actinometric difference (excess 
of black bulb thermometer) the skin- temperature rises about 0.2°; 
and with small wind-velocities, every metre per second depresses 
the skin-temperature about 1.2°. In testing his formula M. Vin- 
cent found, with cold or very cold sensation, considerably greater 
differences between the calculated and observed values than in 
other cases. This he attributes to the great cooling of the rela- 
tively small mass of the hand. Taking the cheek or eyelid the 
results were better, says Nature, 

— Last winter, in December and January, M. Chaix made a 
number of observations of the temperature of the air, the snow, 
and the ground at Geneva, of which he has given an account to 
the Physical Society there. He observed the air at four different 
heights; granular, pulverulent, and bedded snow, on the surface 
and at different depths ; and the surface of bare ground as well as 
of ground covered with snow. There was no difference in mean 
temperature between the air at one and two metres; and very 
little between the former and that on the snow surface. The sur- 
face of the ground was 4.265® C. warmer than the surface of the 
snow (0.l8 m. above), through arrest of radiation. But the bare 
ground was not cooled so much as the snow surface, and it was 
only 2.04® colder than the snow-clad ground. This shows the 
frigorific influence of snow on climate. Air passing over bare 
ground would have been 2® warmer than if it passed over the 
snow. The snow surface was sometimes warmer, sometimes 
colder than the air one or two metres above. In the dry winters 
of Siberia and S%veden, the snow -surf ace is generally (according 
to Woeikof) much colder than the air. M. Chaix explains the 
variations observed at Oeneva by fluctuations in the relative hu- 
midity, involving alternate vaporization and condensation at the 
snow-surface. In two-thirds of the cases, indeed, abnormal cool- 
ing of the snow corresponded with a low humidity, and heating 
with a high humidity, and often formation of hoar frost at the 
surface, according to Nature. 

— An illustration of the height of breaking waves is afforded by 
the following paraj^aph, which we take from the San Francisco 
Chronicle of Jan. 6: ** Portland, Jan. 5 The lighthouse tender 
* Manzanita * reached Tillamook Rock Sunday for the first time 
in six weeks, and brought away the keeper, George Hunt, who 
has been on the rook for four years, and has been transferred to 
the Cape Mars Light. He says, in the storm of Dec. 7 the waves 
swept clear over the house, washing away their boats, and tearing 
loose and carrying away the landing platform and tramway, which 
were bolted to the rock. On the 29th the waves were still higher, 
and streams of water poured into the lantern through the ventila- 
tors in the balloon top of the dome, 157 feet above the sea-level. 
The lighthouse was shaken to its foundation by the impact of seas 
against it, and the water found its way into the house. Men were 
on duty all night to keep the lamp burning, and but for the wire 
screen the shutters of the lantern would have been demolished." 
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, LA:TE3T DETAILS CONCERNING THE GERMS OF 

INFLUENZA. 

Dr. R. Pfeiffer, overseer of tbe scientific division of the 
Institute for Infectious Diseases at Berlin, has the credit of 
discovering, isolating, describing, and inoculating the germs 
that are the cause of influenza. Tbe following results are 
based upon his thorough investigation of thirty-one cases of 
influenza, in six of which autopsies were made. 

1. In all cases there was in the characteidstio, purulent, 
bronchial secretion a de6nite kind of bacillus. These rods 
were shown in uncomplicated cases of influenza, in an abso- 
lutely pure culture, and for the most part in large numbers. 
Very frequently they lay in the protoplasma of the pus- 
cells. Where the patient has been subject to other bronchial 
troubles, one finds in the sputum, in addition to the influenza 
bacilli, other micro-organisms. The bacilli can enter from 
the bronchi into the peri-bronchial. tissue, even to the surface 
of the pleura, where in purulent coats in two autopsies they 
were found in pure culture. 

2. These rods were found only in influenza. Numerous 
control-experiments showed their absence in common bron- 
chial catarrh, pneumonia, and phthisis. 

3. The condition of the bacilli varied with equal force in 
the course of the disease ; flrst with the exhaustion of the 
purulent bronchial secretion the bacilli also disappeared. 

4. Two years ago, at the Brst appearance of the influenza, 
I saw and photographed the same bacilli in large numbers 
in preparations of sputum from influenza patients. 

5. The influenza bacilli appear as small rods, of about the 
thickness of septicaemia bacilli in mice, but one-half their 
length ; frequently three or four bacilli are found arranged 
one after the other like in a chain : it is difficult to stain 
them with the basic-aniline dyes; one obtains better prepa- 
rations with Ziel's solution and with the hot methyline blue 
of Loffler. In this way one sees almost regularly that the 
end-poles of the bacilli stain more intensively, so that forms 
arise which might be very easily mistaken for diplococci or 



streptococci. The bacilli are not stained by Gramas coloring 
matter; and in hanging drops they are immovable. 

6. These bacilli can be obtained in pure cultures; in one 
and a half per cent sugar-agar the colonies appear the small- 
est. The continued culture in this nutrient medium is diffi- 
cult, and I have not been able to go beyond the second gen- 
eration. 

7. Many experiments for transmission to apes, rabbits, 
guinea-pigs, rats, pigeons, and mice were made. Positive 
results could be obtained only in apes and rabbits. Tbe 
other species of animals were refractory to the influenza. 

8. These results justify the conclusion that the above de- 
scribed bacilli are the cause of influenza. 

9. Infection comes very probably from the germs of tbe 
disease in the sputum; and therefore for prevention of con- 
tagion the sputum of influenza patients must be made in- 
nocuous. 

Dr. Kitasato has succeeded in cultivating the bacilli of 
influenza to the Bfth generation upon glycerine-agar. 

Arthur MacDonald. 

Georgetown Medical School. WashliigtoD, D.C. 



A SERIES OF ABNORMAL AILANTHUS LEAFLETS. 

A STURDY trumpet creeper {Tecama r(idicans) has en- 
twined itself about an ailanthus tree which stands in our 
yard, neal* the veranda. Together, they form quite a charm- 
ing bower during tbe summer time, when the bright trum- 
pet flowers are so profusely intermingled with the dark green 
foliage of vine and tree. 

It was here that I had taken my chair one afternoon, to 
enjoy an hour's undisturbed reading. My anticipations of 
quiet, however, were very soon interrupted, by a sudden 
gust of wind, which set the leaves of my book a-fluttering 
so, that I was obliged to close it. But 'Mt is an ill wind 
that blows nobody good,'' I said to myself, as I stooped to 
pick up some leaflets which came fluttering down from the' 
ailanthus tree. 

Although it was only June, these leaflets were of a bright 
yellow color, like the tints of early autumn. But what at- 
tracted my attention especially was their variation from the 
typical form. Every leaflet had a peculiar notch, lobe, or 
lop-sided outline which would cause it to be classed among 
monstrosities, or abnormal leaves. These abnormal speci- 
mens were more to me, however, than mere ** freaks of na- 
ture." They were the tablets on which their own history 
was inscribed. 

If we take one of the large ailanthus leaves, with its long 
rachis and numerous leaflets, we are led to inquire into tbe 
manner of its numerical increase of leaflets. At a cursory 
glance at the leaves we find that although the vast majority 
are odd -pinnate, there are many which we are scarcely jus- 
tified in calling odd, nor yet should we denominate them 
even pinnate. That is, transition stages between odd and- 
even pinnate quite commonly occur, and I would call these 
** abnormal leaves" transition stages. They are tbe keys 
which will unlock for us the mystery of their development 
Let us see if such is not the case : let us make use of these 
keys and thereby l^rn whether such is not the verdict ren- 
dered by the leaves themselves. We will put our queries to 
tbe terminal leaflets, because they seem to be the centre of 
evolutionary activity in nearly all pinnate leaves. 

We have quite an advanced trau^tion stage in Fig. 1 of 
our series ; it has quite a conspicuous projection beyond the 
typical outline on the left side; a prominent vein is seen ex- 
tending to the apex of this abnormal projection, from which 
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on the lower side, lead smaller, well-marked veins. There 
is also a very flight point on the opposite side of the leaflet, 
the venation here being similar to that just described 
What, then, does this abnormal leaflet mean f Can we not 
see that nature has decreed that there shall be an increase in 
the number of leaflets f And that she is about to "*" cut off '^ 
new leaflets from each side of this terminal leaflet ? 

Fig. 2 confirms us in this supposition, and furnishes an 
objective demonstratian of a more advanced transition stage. 
The sinuses have deepened, and the two lobes bid fair to be- 
come separate individual leaflets. We feel secure in making 
this statement because Fig. 3 stands ready to make good our 
word with a newly-added leaflet on one side and another on 
the other side, well under way. The rachis, meanwhile, has 
elongated to make room for the new-comer. Fig. 4 illus- 
trates a repetition of this process of division, adding empha- 
sis to our explanation of these ** abnormal leaves." Nature 
is going right on,' bent upon working out her conceptions to 
the fullest extent. 

Nos. 5, 6, and 7 are certainly extremists. They niay, 
perhaps, be compared with the impulsive, rampant reformers 
in the social world, who are imbued with a stronger pro- 
gressive impulse than will harmonize with existing condi- 
tions; whose wishes to surmount all obstacles and soar aloft 
lead judgment and reason astray. The time is not ripe for 
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such prodigious strides, and much effort is therefore expended 
to little purpose. A few such leaders will occasionally be 
found among plants, fore-runners, as it were, of future at- 
tainment, and here we have leaflets which as yet have not 
even attained to an individuality of their own, taking upon 
themselves the work which legitimately belongs to the senior 
members of the family ; if we may designate a leaf as a little 
family, and the leaflets thereof the individual members. No. 
8 is such a senior member; that is, instead of a terminal 
leaflet it is from the base of the leaf. It is better able to 
take up the burden of secondary division than the mere baby 
leaflets that have not yet learned to take care of themselves. 
No. 8, however, may also be classed with the reformers, but 
with that more reasonable class who are not entirely beyond 
the ken of normal vision. 

Would we not, therefore, be led to draw this conclusion 
from what we have said (and, I trust, demonstrated), that 
pinnate leaves are developed by a division of the terminal 
leaflet : the bi-pinnate leaf is evolved from the pinnate by 
the division of the leaflets, normally beginning in the lower 
or basal leaflets? That this is the law of division which holds 
among the majority of pinnate leaves is quite commonly 
demonstrated and verified by the leaves of various plants. 
The leaves of the trumpet creeper furnish as good il lustra 
tions of these various stages of transition as the ailanthus 



There is but a slight point on the lower or outer portion 
of the typical basal leaflet of the ailanthus; this point is 
crowned with a small gland ; here seems to be the starting- 
point of the new departure, which, according to the predict 
tion of No. 8, will, in the course of time, result in the evolu- 
tion of a bi-pinnate ailanthus leaf. This secondary division, 
as we have chosen to call the division of the lower leaflets, is 
illustrated abundantly by the common elder {Sambucua 
canadensis). So conspicuous, indeed, are the variations in 
the elder that it deserves a chapter on its own progressive 
efforts ; it seems especially able to respond to favorable con- 
ditions. Mrs. W. a. Kellebman. * 

ColambuB, Ohio. 

SUGGESTIONS AS TO TEACHING BOTANY IN 

HIGH SCHOOLS. ' 

The teaching of botany in our colleges and higher schools 
during the last twenty-five years has had the unfortunate 
effect of bringing the science into disrepute, and of engen- 
dering in the minds of many who — as they would say — 
^^ took'^ it (like a dose of medicine), a thorough distaste for 
it. It is only within ten years that any radical change has 
taken place in the teaching ideals, and even to-day in many 
of the best institutions of learning, conservatism forces in- 
struction into the old channels. The lower schools have 
travelled the same line, partly because they knew no better 
way, and partly because they were meeting the demands of 
the higher schools in the matter of preparation. 

The radical defect of the older teaching lay in the failure 
to study the plants themselves; in the failure to treat them as 
living organisms; and in the failure to take into account the 
existence of other plants than the flowering ones. The ease 
with which plants could be collected and preserved by drying 
early led to the study of their external characters with a view 
to their classification alone. From the earliest times, there- 
fore, almost to the present day, classification has been looked 
upon as the most important portion of the science of botany. 
Now, however, that the economic importance of the study of 
the physiology of healthy and diseased plants and of the 
causes of disease is coming to be more generally appreciated, 
it is high time that both in primary and secondary schools 
those portions of the science be taught which have a vital 
and vitalizing interest. 

What Text-Book Shall We Use ? 

■ 

The first question that is usually asked is, ^* What text- 
book shall we use ? " It is a difficult question to answer, and 
probably the best reply is, ** Whatever text-book the teacher 
can use best.^* There is no book known to me which pre- 
sents the subject in just the way that I consider most impor- 
tant. Probably the one of most general adaptability is 
*'Graj^s Lessons in Botany." If the teacher is capable of 
using them, either Bessey's '* Essentials of Botany ** or Camp- 
beir& ''Structural and Systematic * Botany " may be recom- 
mended. Wood's *' Lessons in Botany," revised, is unfit for 
use on account of the numerous and misleading blunders 
which it contains. There should be in the school library, 
for reference, Gray's ** Structural and Systematic Botany," 
Gk)odale's ** Physiological Botany," Bessey's ** Botany," and 
Goebers '' Outlines of Classification." Miss Newell's '' Out- 
line Lessons in Botany" will be found suggestive to the 
teacher who knows nothing of the method of study suggested 
herein. 

The suggestions here made are based on the supposition 
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that tbe scheme of studies proposed by the State saperinten- 
dent is accepted, in which two terms are assigned to botany, 
beginning in tbe winter term. It is also presupposed that 
the School Board will be willing to supply the pupils with a 
proper room and a small amount of apparatus. I consider 
tbe providing of these quite as indispensable for the study of 
botany as furnishing a recitation room for mathematics with 
a blackboard and its accessories. 

The room should be furnished with a sufficient number of 



coat should not exceed $1.75 If preferred, they may be pro- 
cured of Mr. L. S. Cheney, Madison, Wis., at 'il.75 for 
single stands, with a discount of tfen per cent on orders for 
ten or more. 

A deep individual butter dish is necessary for examining 
specimens in water. -Each student should have a pair of 
needles (No. 6, *' sharps ") with the eye-end driven into soft 
pine handle. This can be done by holding the needle with 
a pair of pliers and forcing it in. The pupil should be re- 
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common kitchen tables (those with unfinished tops are best), 
at which two students can work comfortably, and even four 
if crowded. The more windows the better. 

The apparatus required is simple. Simple lenses with some 
device for supporting them while the hands are used in dis- 
secting are needed The 6gure8 annexed show a most effec- 
tive and low-priced dissecting stand which is in use in the 
University of Wisconsin and is to be preferred to more ex- 
pensive ones. The block can be made bj a carpenter for a 
few cents; the plain and mirror glass can be procured at the 
glazier's ; the lenses and lens holders can be procured from 
the Bausch Sc Lomb Optical Co., Rochester, N. Y. The total 



quired to provide himself with a sharp bladed pen-knife, a 
rarer article than might be supposed. 

How to Get Material. 
I should begin with a study of the flowering plants. There 
will be room for the exercise of some ingenuity in getting 
pupils to provide proper material for study by raising siome 
and collecting some. Lima beans, sunflowers, and corn can 
be grown in pots or boxes; window gardens, greenhouses, 
and provision stores can be levied on until the spring opens. 
But it is better to have material collected in the summer and 
preserved in alcohol. Such material should be studied in 
water to prevent drying and to remove brittleneas. 
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How to Begin. 

matters little what part is selected for a beginning. As 
tudy commences in winter, the shoots of trees, two or 
feet long, may be used. Select a tree in which the 
left by the fall of the foliage, leaves, and bud scales of 
receding season are quite conspicuous, such as the cot- 
ood, poplar, hickory, or horse-chestnut. Set the stu- 
i at work to examine these before they have been as- 
d any study in the book. Have them examine all the 
ings they can find; compare the buds; study the rela- 
t>etween the buds and the scars; determine the extent of 
receding season^s growth and of the season before that. 
a as much of the external anatomy has been seen as 
ble, let them carefully dissect the buds, studying the 
re and shape of the scales; the character of their sur- 
f whether hairy or resinous; the young foliage leaves 
le next season ; the young stem, comparing the shoot 
he coming season with last season^s growth, noting 
■ences and resemblances. This dissection should be 
i partly by tearing off the parts, partly by cutting thin 
1 crosswise and lengthwise with the knife, 
hen the students have seen everything that they think 
is to be seen, let them write a description of what they 
observed. They should be asked to make this descrip- 
IS terse as possible, using their own language and not 
ting to the book for terms. 

e teacher should then examine these descriptions, in 
b he will doubtless find much omitted. I should then 
I the study of the same shoot the subject of the next 
exercise, in which I should point out each feature that 
hed examined, giving sufficient time for the inspection 
2h part. I should also endeavor to show that for the 
m locutions in their descriptions there are often single 
B (technical terms). The pupils will thus come to know 
thing of the method of accurate and thorough observa- 
and will discover that technical terms are not fiard 
5 invented for their discomfiture, but short ways of ex- 
ing the ideas gained. 

the close of this exercise I should call upon each pupil 
iw carefully a portion of the shoot showing as many of 
lets observed as possible. Drawings should also be made 
3 dissected parts. Here the teacher will be met by the 
tion on the part of the pupils that they cannot draw ; 
s that is only another way of saying that they cannot see 
ately, he will have to insist on their doing the best they 
with the assurance that as power of accurate observa- 
ncreases the accuracy of the drawings will increase in 
ime ratio. He should be able to lead here as at other 
alt places. Happy he if he be not a blind leader of the 

ler studying several other shoots in the same way, I 
d assign the lesson in the text on buds and branching. 
e points specially emphasized here are: 1. Study of the 
s themselves. 2. Drawing and describing observations, 
terwards the study of the text- book. 4. Supplementary 
Qg, particularly as to the function of the parts studied. 

Topics for Further Study. 

[lowing this method with each organ, the following 

I are suggested : 

derground atema : potato (tuber); onion (bulb); cy- 

m or Indian turnip (corm): 

licture of stems : cut thin slices of both herbaceous and 

y stems and examine in water. Bean, sunflower, gera- 

, hyacinth, and twigs of forest trees may be used. 



Leaves: structure of blade and petiole; forms of stipules; 
character of venation, particularly with reference to function 
of veins. Heference readings on the function of foliage 
leaves are particularly important. Study of the unfolding 
leaves in spring is specially desirable. 

, Flowers: parts; forms; flower clusters, etc. I need enter 
on no details as to these parts, since they are treated so fully 
and have always received overmuch attention because of their 
importance to classification. 

Let it be remembered in the study of all these topics that 
it is not a memorizing of the technical terms of descrip- 
tive botany that is wanted, but a study 6f structure of the 
parts with reference to function. Insist on the pupil con- 
stantly asking himself, ** What is this for? " As to technical 
terms; if they are not acquired as a convenience they would 
better not be acquired at all. 

Some time should be taken before the close of the year to 
study the lower plants. It is an excellent plan in the spring 
to organize ** forays," on which pupils can collect every form 
of plant they can lay their hands on, ferns, toadstools, 
lichens, parasitic fungi, algae, etc. Preserve these* and have 
them studied. Directions for such study can be found in 
Arthur, Barnes, and Coulter's ** Plant Dissection" (Henry 
Holt & Co.); Bower's ** Practical Botany" (Macmillan & 
Co.) ; Bessey's '' Essentials of Botany " (Holt) ; Campbell's 
** Structural and Systematic Botany " (Ginn &»Co.). 

Questions will be freely ansf\'ered regarding any matters 
not elucidated above, and further suggestions will be made 
if desired. I should be glad to be of assistance to teachers in 
improving the work in botany. 

Charles Rrid Barnes, 
Professor of Botany in the University of Wisconsin. 



A NEtJRO-EPITHELIOMA OP THE RETINA. « 

Thb possibility of the reproduction of the most hi}<hly organ- 
ized structure of the human lx)dy has long been doubted and even 
denied. Until the publication of an ins^tance by Professor Klebs 
of Zurich, In which the ganglionic cells of the central nervous 
system were found repeated in a tumor formation, this was not 
admitted to he possible. Even now not a few competent patho- 
lof^ical bistologists are noc convinced of its occurrence. An in- 
teresting and important a>ldition to this subject is that of Dr. 
Flezner. In this instance the rod and cone layer and the external 
nuclear layer of the retina were reproduced in a tumor. 

The case was that of a child four months old. One eye Was 
affected and removed, and then the remaining eye became the 
seat of a disease presumably of like nature. But nothing was 
permitted to be done for the second eye. Several years t>efore 
this child was bom another child in the same family, this one six 
months old, died in consequence of an eye tumor which returned. 
Two years after the case just related another child of the same 
parents, this one four months old, had a tumor of the eye which 
spread to the brain, also resulting in death. The one which is 
reported makes, therefore, the third instance of eye tumor in this 
family. There was no history of eye tumor in the immediate 
ancestors of the children. 

The vitreous chamber of the eye was filled almost entirely with 
the growth. The latter was attached to the retina throughout a 
considerable part of its extent, and was seen to originate at a point 
of microscopical size situated in the external nuclear layer. The 
cells which made up the tumor consisted of two principal kinds. 

I Every teacher aliould have eome book with directioiui for preservliic 
plaDtc. The foUowlng are available: Bailey's '^CoUector's Uand-book'' (Bates, 
Balem, Mass.); PenhaUow'a " Botanical Collector's Guide*' (RODOuf, Monfireal); 
Koowlton's " DirectloDB for Preeerrlng Recent and FossU Plants" (Part B, Bul- 
letin 89, U. 8. NaUonal Museum). 

* " A Peculiar Glioma (Neuro-eplthelloma?) of the Retina,** by Simon 
Flexner, M.D., fellow in pathology. From the Patholoclcal Latwratoiy of the 
Johns Hopkins University and Boepital. The Johns Hopkins Hospital 
BuUetin, No. IS, 1891. 
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Those present in predominUing number are probably not the en- 
tire cells, bat are described as such for the sake of brevity. They 
present the appearance of sharply stained nuclei, with scanty, 
often indistinct, even apparently absent, cell bodies, and in favor- 
able places their fibre-like processes can sometimes be traced a short 
distance from the cell bodies. These bodies often appear as round 
cells, and they are spoken of as such in this article, but they have 
a more complicated structure than this designation would imply. 
The next most important cells are larger than the round cells, but 
their nuclei are not larger than those of the round cells. These 
cells are usually of a columnar or rod shape, but sometimes they 
appear to be conical. The nuclei invariably occupy the broader 
ends of the cells, and* each cell presents opposite to the nucleus an 
acute terminal process. Finally, from the extremity of the cells 
can sometimes be seen a stalk-like prolongation which passes down 
between the round cells and probably becomes united with them. 
The disposition of the various cells of the tumor is important. 
The columnar cells arrange themselves in the form of circles or 
rosettes, and this is accomplished through the juxtaposition of the 
sides of the cell bodies, the acute ends of the cells pointing towards 
the centre of the circle, while the periphery is formed by the 
broad ends of the cells containing the nuclei. The latter vary in 
size, depending on the number of cells concerned in their forma- 
tion, and where the acute ends of the cells are in opposition, and 
just before their termination, a very fine, although distinct, mem- 
branous ring is formed, and projecting beyond this ring- the delicate 
processes of the cells forming their acute ends may be observed. 
The round ceUs above described surround the rosettes. These 
tumor cells are in many ways identical in appearance with the 
external nuclei and rod and cone layer of the retina, as the author 
shows. 

** If morphologically it is impossible to distinguish between the 
round cells of the tumor and the cells of the external nuclear layer 
of the retina, so do we consider that in each of the numerous ro- 
settes can be seen the rod and cone layer of the retina reproduced 
in miniature. For it is possible to see in the membranous ring 
the external limiting membrane of the retina, beyond it, project- 
ing into the lumen of the rosettes, the delicate processes of proto- 
plasm corresponding to the rods and cones, and opposite to these 
the nuclei to which these processes are united And then sur- 
rounding these nuclei, which form a part of the external nuclear 
layer, as it were, are the numerous round cells which are indis- 
tinguishable from the cells of the external nuclear layer. It is not 
to be considered that in every rosette the matured rod and cone 
layer of the retina is reproduced* While this is the case in some 
of them, others show a structure suggesting the embryonic type. 
Hence this tumor is regarded as one in which the two most external 
layers of the retina have been reproduced." 

Tl^e second part of the paper is devoted to a discussion of appli- 
cability of the term ''glioma" and the sugi^^estion of the name 
'' neuro-epithelioma,*' and then with a consideration of the ques- 
tion of the embryonic origin of tumors in general. 



A SEEDLING BLACKBERRY PLANT. 

When poor little *' Jo" of Bleakhouse was told to ** move 
on," he did not appreciate the fact that everything in nature 
is impelled by irresistable forces to *' move on " to a higher 
plane of existence, or suffer the only alternative, extinction. 
Plants and animals must be able to respond to changed con- 
ditions, must adapt themselves to their ever changing en- 
vironment by various modifications. 

Grant Allen has written some exceedingly interesting 
chapters on the genealogy of certain plants. Nature seems 
to have dropped a magic key into his hands, vvhich admits 
him directly into her presence, and he relates with charming 
grace what she imparts to him. Although it requires a 
skilled expert to '* Dissect a Daisy," any one who will, may 
read the fascinating story of evolution which is written on 
the leaves of many plants. 



Now, here is a little seedling blackberry plant, which we 
will take for our text. You will notice at the merest glance 
that the leaves are quite dissimilar. The one nearest the 
base being simply a plain, ovate leaf, with an irregularly 
serrated margin. I wish you to notice particularly a certain 
peculiarity in the venation of this leaf, viz., that the first 
pair of veins near its base are quite prominent ; that, leading 
from these veins on the lower side, are also well-marked 
veins; while on the upper side there are none, or very incon- 
spicuous ones. There does not seem to be anything striking 
or of especial interest in these facts, but, like the '*' magic 
pear," which the artist, with a few strokes, converts into a 
face, this peculiarity hecomes gradually emphasized, until 
later on in the series it may be called a characteristic. 

The second leaf differs somewhat from the first one, tbe 
outline is more irregular. If, however, we read just a little 
between the lines, we will see that it really has taken quite 
a stride in advance; a little more careful examination will 
reveal, what perhaps escaped our notice at first, that tbe 
difference between these two leaves does not consist wholly 
in difference of outline. Again, it will be observed, the 




A 8ECDLIMO BLACKBBBRT PLAITT. 



pair of veins near the base of the leaf are prominent, tbe 
smaller veins leading from them being also well marked, on 
the lower side only. 

With a little imagination, we can perceive that Nature in 
busy at work with this ^* magic leaf," and has already con- 
ceived the idea of evolving from it the trifoliate leaf. With 
this idea in mind, we can readily understand the significance 
of the prominent veins, to which your attention has already 
been called. We may consider them the frame- work of the 
undeveloped leaflets. A notch is quite plainly seen on each 
side of this second leaf, which nature evidently wishes to 
continue and deepen until a new leaflet is given off on either 
side. As if to render this result more easily aocomplisbed, 
she has omitted the frame-work in the portion of the leaf 
where division is to take place. As proof that our imagina- 
tion has not led us astray in our prediction as to nature's 
plan, we have leaf No. 3 of our seedling. This leaf has 
actually given off a leaflet on one sideband is evidently hus- 
banding its forces for the elaboration of another on the oppo- 
site side, the outline of which is already suggested by the 
characteristic venation on the lower or outer portion. We 
may almost say that half the leaflet is even now evolved. 



V 
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re had these little leaflets in mind loDg before she 
^ht them forth, as shown by the veins on the first leaf 
ir little seedling. 

it let us return to the perfect leaflet, which has been 
1 off and now enjoys the responsibility of individuality, 
rving it carefully, we discover that nature has planned 
etition of the process of division. Leaf No. 4 demon- 
» the progress of this conception. The new leaflets can 
»dily perceived, though they yet live with the mother 
(ts, if we may so designate the latter, which continue to 
»rate nourishment for their offspring until they no longer 
direct parental care. 

leaf No. 5, nature has almost reached the highest type 
ackberry leaf of the present. In it, the fifth leaflet is 
t to bid adieu to its mother-leaflet; it stands on the 
hold of individual existence; soon it will reach maturity 
bave a petiole all its own. The truth of this assertion 
imonstrated by leaf No. 6, which represents a normal 
cherry leaf, with five fully developed leaflets, 
iture never does anything in a hurry. Whether it took 
or aeons to evolve the flve leaflets from the single leaf 

not know, but he who runs — through a blackberry 

1 — may read on every plant or bush some chapter of 
tory of evolution she has written on the leaves. The 
[e leaflet will not be met with so commonly, but various 
« of transition, from three to flve leaflets may be found 
ny blackberry plant. 

^assiz insisted that the laws of geological succession and 
*yonic development are the same, that embryology, or 
levelopment of the individual, is an epitome of the de- 
[>men£ of the entire series. In the leaves of the seedling 
cherry we have, as it were, an epitome of the evolution 
le blackberry leaf from the ancestral form to the present 

le social world is sometimes disturbed and startled by 
appearance of a reformer, who casts from him supersti- 
(, dogmas, old beliefs, and mounts to a higher mental 
e. So, too, there are reformers among plants ; for instance; 
;ckberry leaf of six or seven leaflets is sometimes found ; 
true such leaves are considered monstrosities, or abnor- 
specimens. 

we again permit ourselves to read between the lines, 
we not be able to see in these abnormal leaves that na- 
is at work now as in the past ? Favorable conditions 
hereditary influence are now, as formerly, the tools she 
ishes her favorites for working out their evolution, 
le trifoliate leaf existed in embryo, as it were, in our 
stral seedling leaf. Nature said, ''Move on P' When 
^hole brotherhood had reached the dignity of the perfect 
liate leaf, she bade them still 'Vmove on!'' All have 
yet attained to the degree of progress represented by the 
leaflets. But nature will continue to *'move on," and 
xx^asional reversions and reformers are the sign-boards 
;h indicate to us the road she has taken. 

Mrs. W. a. Eellerman. 

OTES ON THE FOOD OF THE BOX TORTOISE. 

CVEBAL years ago, walking one mornmg in a wood in 
3sylvania, I surprised a wood turtle or box tortoise eat- 
bis breakfast. The season had been rainy, and many 
sties of large fungus had attained a prodigal growth, 
woods were full of what are popularly called toadstools ; 
y of them were of the diameter of a tea plate, and stood 
or six inches high. As I walked through the wood I 



observed that many of these fungi had been gnawed off 
evenly, as if cut by a knife, leaving only the central pillar 
intact. What had done this? I soon discovered, for moving 
noiselessly over the mossy earth, I came to a little opening, 
where grew one of the finest of these toadstools, and there 
was a wood turtle taking his breakfast. 

The animal had already made one or two rounds of his 
plate, amd was eating with praiseworthy deliberation. He 
would bite off a mouthful of toadstool, chew it carefully 
until he had extracted all the juice, then open his mouth and 
drop out the chewed fibre, and take a fresh mouthful, biting 
not inward toward the stem, but breaking off the morsel 
next beside that which he had just eaten. He paced round 
and round the fungus as he took his bites, eating his plate like 
JSneas and the other Trojans, and as the fungus decreased in 
regular circks the circle of chewed fragments increased. In 
three quarters of an hour he had eaten all the disk of the 
fungus to the stem part, and then he walked slowly off to 
look for another. 

I found the crumbs that had fallen from his vanished 
table quite dry, nothing nutritious being left in them. Why 
he rejected the central part of the fungus and the stem I 
could not imagine, but he left it in every instance. If he 
came upon a decayed or wormy portion of the toadstool he 
did not *'bite round it," but abandoned it altogether and 
went for a fresh one. 

Last summer I took home with me a box tortoise to ex- 
periment on feeding it. He ate flies and other insects from 
my flngers at once, showing no signs of fear; he ate bread 
and milk with evident relish. I put a blackberry in his 
open mouth and he closed upon it, but at once, with every 
appearance of deep disgust, stretched his mouth wide open, 
and, taking his right front paw hand-wise, wiped all the 
berry from his mouth. He repeated this performance many 
times, both with blackberries and blueberries, always using 
his right paw to cleanse his mouth. 

J. McNaib Wriqht. 



LETTERS TO THE EDITOR. 



•*« CorretpondenU are requMted tobecu brief <u poaeibie, Tke writer's nam^ 
i» in €M caeee required <u proof of good faith. 

On requeet in okfvanee, one hundred eopiee of the number containing hit 
communication uHU befumithedfree to any eorreepondent. 

The editor wiU be gkui to putdith any queriee coneonant with the charcuiUr 
of the Journal. 

Hypnotism among the Lower Animals. 

The power attributed to the snake and feline families, of 
*' charming'' their victims, seems to me past dispute. Is it not 
merely a form of hypnotism ? Livingston tells us that when at 
one time seized by a tiger, be felt neither terror nor pain, all his 
senses seemed to be benumbed. Bates, in his ** Naturalist on the 
Amazons," states that one day in the woods a.smaU pet dog flew 
at a large rattlesnake. The snake fixed its eyes on the dog, erected 
its tail, and shook its rattle; it seemed in no haste to seize the 
dog, but as if waiting to put the dog into a more suitable condi- 
tion for being seized. As co the dog, it neither continued the at- 
tack nor retreated, could not or would not move when called, and 
was with^ difficulty dragged away by its master. 

I have seen one case of a snake charming a bird, but I had a 
better opportunity to study a cat charming a bird, and probably 
the process is much alike in l)oth. 

The cat placed itself on the outside sill of n^y window, near to 
a pine tree. A bird presently lit on the pine tree, no doubt not 
observing the cat. The cat fixed its attention on the bird. The 
cat's eyes were widely opened, and shone with a peculiar bright- 
ness; its head was raised and intent, the fur on its neck and about 
its face slowly stood up, as if electrified. Except for this rising 
of the fur, and a certain intensity of life in the whole attitude of 
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the beast, il was as still as if cut from stone.. The bird quivered, 
trembled, looked Bxedly at the cat, and finally, with a feeble 
shake of the wings, fell towards the cat, which bounded to seize 
it. 

A lady tells me that she ** does not believe that cats can charm 
birds, because she has seen a cat try to charm a parrot, and the 
bird, greatly alarmed, scolded loudly.'^ This proves nothing, the 
parrot in general, or, more probably, that particular parrot, did 
not prove a good subject for the mesmeric power. I liave seen 
people who cannot be hypnotized ; they resent the effort, and ner- 
vous action becomes intensified. J. McNair Wright. 



AMONG THE PUBLISHERS. 



The W. J. Johnson Co., limited, have ready "The Electric 
Railway in Theory and Practice/' a complete treatise on the con- 
struction and operation of electric railways, by O. T. Oosby and 
Dr. Louis Bell, fully illustrated and wholly practical. 

— Henry Holt & Co. will shortly publish a translation of 
*< Geschichte der Philosophie," by Dr. W. Windelband, professor 
in the University of Strassburg. 

— Thomas Nelson's Sons have ready an entirely new atlas by 
J. G. Bartholomew, entitled ** The Graphic Atlas and Gazetteer of 
the World," with over two hundred and twenty maps, charts, 
plans of cities, etc., all revised to present date, and a gazetteer of 
nearly 56,000 places and results of new census. Throughout the 



atlas the countries of tho world have been treated with fulness in 
proportion to their commercial importance and interest. In tbe 
United States section a separate map is given of each of the States 
and Territories. The Canadian provinces are treated in simitar 
detail. The maps have been specially compiled from the latest 
and best government survey maps, and have undergone local re- 
vision for the verification of new counties, townships, and rail- 
wayj). Considering the vast amount of information given, the atlas 
is a marvel of compactness and practicability. 

— Tbe most important work on the general study of linguistk 
science that has appeared in 1891 is that of Professor Georg von 
der Gabelentz. '* Die Sprachwissenschaft, ihre Aufgaben, Methodea 
und bisherigen Ergebnisse," Leipzig (Weigel, publisher), pp. zx. 
and 502. The wide-reaching and comprehensive scope of this 
treatise is shown by the very title, and readers will soon see that 
the author fulfils what jie promises. Through his great practical 
experience the author, well known as a connoisseur of eastern 
Asiatic languages, is enabled to give more bints about linguistic 
studies and their scientific bearing than such men aa have confined 
their energies to infiective languages alone. Tbe volume gives as 
the views of a man familiar with all possible types of hamao 
speech, the monosyllabic as well as the incorporating and axgloti- 
native, and introduces us in the most fascinating way into all the 
morphologic intricacies of the verb, noun-verb, and sentence. la 
its make- up the book comes nearest the celebrated * ^ Principles of 
Language History," by Paul, and supplements it in many diffeieot 
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**The story U a piquant , good-humored, entertain 
Ing narratlye of a canoe Toyage. A neater, prettier 
book U seldom aeen.''^— Literary World. 

"This Is a sprightly narratlye of personal Inci- 
dent. The book wlU be a pleasant reminder to 
manv of rough experiences on a frontier which is 
rapidly receding/*— Boffon Tranacript. 

^* The picture of our desolate North-western terrl- 
torr twenty-five years ago. in contrast with Its 
olTillzed aspect to-day, andf the pleasant features of 
the writer^s style, constitute the claims of his little 
book to present attention.'"— 7%€ Dial. . 
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** The book ia one of unusual Interest and value."— 
Inter Ocean. 

** Dr. DanlM G. Brinton writes as the acknowledged 
authority of the subject.''— Philadelphia Preu. 

" The work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the indigenous Americans/'— JVdhire. 

"A masterly discussion, and an example of the 
successful education of the powers of observation.^' 
-'Philadelphia Ledger. 

Price, postpaid, $3. 

H. D. C. HODGES, 874 Broadway, R. T. 
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Wants. 



Any P€rt0n seeking a Pftiti^n for which hs ie quMli' 
M*dSy hi* scientific attainments^ er any person seeking 
sente one to fill a ^0siii0n e/ thts character^ be it that 
efa teacher 0/scwenceyCkemiHs draugkisntan^ or wkat 
noi^ may kave ike * Wanf* inserted under tkis kead 
TKBM, or COST, i/" ke satisfies tke publisker •/ tke suit" 
able ckaraeter e/kis a^^icatien. A ny person seeking 
ii^/ormation on any scientific question^ tke address oj 
any scientific man^ or wko can in any way use tkiscoi" 
umn for a purpose consonant with tke nature 0/ tke 
Papery is cordially invited to do so. 



DDBB88 WANTED.— Will some one please send 

the address of the Secretary of the American 

Philological Society. Also that of Herbert Spencer. 

ADDISON,'' Boom 84, 164 Madison St., Chicago, 111. 
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A DDBB8SBS of Old Book Dealers wanted.— Wish- 
i\ Ing to obtain a number of old books ont of print, 
I Tery much desire the addresses or catalogues of 
rare second-hand book dealers. If Atbere Is a direc- 
tory or list of such dealers I should like to obtain 
possession of one. W. A. BLAKBLT, Chicago, 111. 
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ANTED.— Books on the Magic Lantern. Will 
exchange, " How the Farm Pays," by Cosier 
and Henderson; "Culture of Farm Crops.'' by 
Stewart; " American- Agriculturist,'' 1890 and 1801. 
I. 8LBE ATKINSON, 48 Wallace St., Orange, N. J. 

WANTED.— (1) A white man versed in wood and 
iron working, able to work from specifications 
and plans, suited for an instructor of boys; his bus- 
iness to haye charge of shops of school, outline and 
direct the work for foremen apd students: salary to 
be 9lt000 per annum (nine months). (8) A man 
(black preferred) to teach tbe colored. Iron working 
and forjring, subordinate to the preceding; salc^, 
$7S0. (8) A mui (white) competent to taEe classes 
in engineering (assistant's position), but with tbe 
ability to perform any of the work required In anv 
of tbe ordinary engineering courses of our unlTersi- 
ties; salary from 91*000 to 9l|5U0. A. H. BEALS, 
MiUedgeyille, Ga. 
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ANTED.- Two or three efBdent computers with 
. . good knowledge of Sphericc^ Trigonometry and 
ready use of logarithms, for temporary employment 
in the oflSce of the Coast and Qeodetic Survey. Ap- 
plicants should furnish evidence of their fitness for 
the worit. Apply by letter to the Superintendent, 
Coast and Qeodetic Survey, Washington, D.C. 



W^ 



ANTED. — Science, No. 178, July 8^ 1886, also 
Index and Title-page to Vol. Vll. Address 
N.'D. C. Hodges, 874 Broadway, New York. 



W 



ANTED.— A position in the philosophical or 
pedagogical department of a college or uni- 
versity by a young man (80) who has had five years' 
practical experience in teaching, and who has done 
four years' post-graduate work m philosophy, devot- 
ing his attention during the last two years espe- 
cially to study and original investigation in scien- 
tific psychology and its applications In education. 
Address E. A., care Seiencet 874 Broadway, N. Y. 
City. 



Ezchang^a. 

[Free of charge to all, if of satialiactorychsracttf^ 
Add^^ N. D. C. Hodges, 874 BnNulway, New Yoricl 

Finished specimens of all colors of Vermont marbk far 
fine fossils or crystals. Will be nven only for valoaUe 
specimens because of the cost of polishing. GEO. W. 
PERRY, State Geologist, Rutland, Vt. 

For ezcfasage.^Three copies of **A]iiericaa Sttte 
Paper* Bearing on Sunday Lenslation." 1891, |«.50,iiev 
sad unused, for **The Sabbath," by Harmon EUaj^buj, 




the Law,'* by Irving Browne; or other works araoustai 
to value of books exchanged, on the question of £OTcnK 
mental legislation in reference to religion, pcrsooal ubotr, 
etc. If preferred, I will sell ^* American State Vaaear 
and buy other books on the subject. WILLIAM AD- 
DISO^ BLAKELY, Chicago, IIL 

Wanted, in exchange for the following woiks, aay 
standard works on Suigery and on Diseases of ChildRa: 
Wilson's ** American Ornithology," 3 vols.; Coats* "Binh 
of the Northwest " and ** Birds of the (^dorado Valky," 
a vols.; Minot's " Land and Game Birds of New Esc^ 
land^' Samuels* *' Our Northern and Eastern Biids;^I 
the Reports on the Birds of the Pacific R. R. Samy, 
bound in a vols., morocco; and a complete set of tk 
Reports of the Arkansas Geologicai Survey. Please nre 
editions and dates in coTTespoadtng. R. ETLLSWORxH 
CALL, High School, Des Moines, Iowa. 

Wanted to buy or exchange a copy of HolhreokV 
North American Herpetology, oy John Edwards, svoh. 
PhUadelphia. 1848. G. BAUR, Clark Univetstty, 
Worcester, Mass. 

For sale or exchaxige, Le<^nte, ** (Geology; " QiiaiB» 
Anatomy." a vols.; Foster, "Physiology," Em. editka; 




Science, 18 vols., 
Lexington, Ky. 



unbound. 
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For sale. — A ^ x 8^ Camera: a very fine ustnoieat, 
with lens, holders and thpod, all new; it cost aftt%^ 

Srice, $as. Edw. L. Hayes, 6 Athens street, Cambiidce, 
fans. 



North 



Amcfka" 




To exchange Wright's ** Ice Age in Noi 
and Le Conte*s ''Elements of (Geology" (Co 
for ''Darwinism.'* by A. R. Wallace .^Ongin'bf 
by Darwin. ''Descent of Man.*' by Darwin, '^'Maa's 
Place in Nature,*' Huxley, '^Mental Evolution iaAat* 
mals," by Romanes, *'Pre-Adamitea,*' by WinchelL No> 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt Univecsity, 
Nashville, Tenn. 

For Sale or Exchange for books a complete pnnte 
chemical laboratory outfit. Includes large Becker bal" 
ance (aoog to fiomg.), platinum diahes and cnKaUoi 
agate motors, glass-blowing apparatus, etc. For sale ia 
part or whole. Also complete file of Silliman*s fommaU 
i86a-i885 (6a-7z bound); Smithsonian Reports, 1854*1883; 
U. S. Coast Survey. 1854-1860. Pull particulars to ee> 
quirers. F. GARDINER, JR., Pomfret, Conn. 
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wajs. as it doM alao tbe works of Friedrich UOller end Whitnej. 
There is no chapter in langaai(e-aUid; which is not fiuitfull; 
hinted at or fullj b«ated hj the author: the oomporing of gram- 
mare, the analytic compared with the synthetic HjHt«m, the various 
[rtionetic modes of reconUng iangnages, tbe medley languagea, 
theory of roots, the tests of afflplty, tbe possibility of composing 
scientific dictionaries, the analysis which is inherent in etymologic 
research, synonymic dictionaries, etc. 

— Dr. Andrew D, White will open the March Fibular Scierux 
MontUjf with a chapter on " Astronomy '' in his Warfare of Sci- 
ence series. The strenuous exertions made by both the Catholic 
and tbe Protestant clergy to suppress Ibe teachings of Cc^micus 
and Qalileo are set forth in this article with such strong evidence 
as to admit of no denial or shifting of responsibility. " The Or- 
gan " will be the subject of the article in the American Industries 
series. The author, Mr. Daniel Spillane, describee some of tbe 



noted iastmmeDts in the UnlteJ Btatea, an') shows that Amerioui 
organ builders bare made good u^e of tbe Bco)je for indiTldnality 
which their art allows. The article is fully illustrated. Under 
tbe title "Social Statistics of Citips,"the Mnvch nuiDber will have 
a paper by Carroll D. Wright, comparing the area and population, 
and the cost of each department of public works, in Rtiy cities of 
the United Slates. The comparison contradicts ayne prevailing 
opinions as to what cilies have tbe meet expensive governmenta. 
"The Cotton Industry of Brazil" will be descrioed by John C. 
Branner, formerly assistant geologist of the Brazilian Geological 
Survey. Mr. Branner believes that the productian and manufac- 
ture of cotton in Brazil is destined to increase, but that the coun- 
try will not become a competitor of the United States in this indus- 
try. 

— -- Darwin aft«r Darwin," is the title of a book that George 
J. Romanes is preparing. 
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tired brain and body, imparts re- 
newed energy and vitality, and 
. enlivens the functions. 

Dr. Ephkxih BAXMitAii, Cedarville, N. J., 
■ays: 
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This hook is tiie result of an attempt to 
collect the scattered notices of fossil resini, 
exclusive of those on amber. The work is of 
interest alio on account of descriptions given 
of the insects found embedded in these tong- 
preserved exudations from early vegetation. 

By CLARENCE LOWN and HENRV BOOTH 
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"COLONIAL HOII8RS,'* a Tolume sbowtng PerspeotlTea and Ploor Plans ol 
booses smDged In the Inimitable style of the Colonial Arablteoture, and having all modera 
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The New Summer Silk. 
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DRESS GOODS 

FOR. SPRING. 

NEW CREPE WEAVES. 

We thai! show this week attractive lines of 
New Spring Woollens, wiiioli have Just been 
aiMed to our Dress Goods stocii. 

Urge importations of tlie New Crepe 
weaves— over sixty varieties of this favorite 
Ikbric. 

An extra large assortment of medium price 
dress goods, in styles difficult to obtain. 

Special attention is called to an extensive 
line of India Crepes (all silk)— 2,500 yards 
to he offered on Monday at 75 cents per 
yard ; worth % 1 .25. These goods are woven 
In handsome colored Stripes and are a lead- 
ing novelty. 

James McCrccry & Co. 

BROADW^AT & lltli STREET, 
NEW YORK. 

flSTE 

Emliroiilery Silks. 

Factory Ends at half price; one ounce In a box. All 
good silk and good colors. Sent by mall on receipt of 
lb oents; 100 crasy stitches in each package. Latest and 
best book on Art Needlework, only 10 cents. A beantl- 
nd assortment chenille and arrasene ; 15 new shades In 
1 cents. Send postal note or stamjps to 
EiAlJlBRD & ARMfTROlW SPOOL 
u, •SO Broadway, New York, or Otl Market 

,^* ielphla,Pa. . . 

For the names and addresses of 10 ladles Interested In 
Art Needlework we will send one book free. 
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New Method of Protecting Property 
from Ughtning. 

The Lightniog Dispeller. 

Price, $20 to $30.— According to size. 

_ m 

The Patent Lightning Dispeller is a conduc- 
tor specially designed to dissipate the energy 
of a lightning discharge, — to present its 
doing harm, — placing something in its path 
upon which its capacity for causing dainage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 

Correspondence solicited.* 

AGEN TS WA NTED. 

The imericao U^tning Pntecdon Compuiy 

United Bank.Building, Sioux City, Iowa. 
INVESTMENTS FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Take full charge of property for the 

EASTERN INVESTOR. 
City, Town, and Suburban Lots, 

Qarded, Fruit, Hop and Timber Lands. 

101 finmDteed on all Iiifestments. 

Houses for sale on theSinstalment plan, by which 
the purchaser can obtain an income sufficient to 
coverall payments, including taze8,insurance,etc. 

Information regarding any particular point in 
the State of Washington gladly furnished upon 
application. Personal attention given to all loans. 
Correspondence solicited. Refer, by permission, 
to the Pacific National Bank, Tacoma, Wash.; 
Qeo. H. Tilley, Saq., Secretary and Treaaurer of 
the Southern Express Co., and Frederick C. Clark, 
of Clark, Chapin ft Bushnell, New York. . 

Address 504 Califoroia BllKyTacoina.Wash. 

Eastern Representative, 
H. F. TAYLOR, 47 Lafayette Place, New York. 



WESLEY HEIGHTS 
WASHIN6TON, D. C. 
A RARE OPPORTUNITY 
FOR AN INVESTMENT. 

This properlf It a p^Mi sf NerMiMtt lltasli- 
Ingten. and It titialtd opposite the tits 
rtcontly parditsad by Bishop Hurst for 
the oroctlon of tlio now 

An)«ricao Uoiv^rsity 

on which BlO.OOOtOOO wlllbe exoended In 
erecting superb bttildings. It U but 80 minutes 
driTefromthe White House* and Usituated 
on one of the highest poiuts in the District of 
Columbl*. The sTerage else lots, aSxlSCL cost 
from B49A to B7A0* one-ttfth cash, balanoe 
In a; S abd iyears. No better or safer indooe- 
ments have ever been offered purchasers to 
make a profitable invettment. values are rap- 
Idly Increasing. Write for f xU particulars, ref- 
erence. Illustrated maps and full information. 

JOHN F. WAQQARiAN. 
TOO 14rH ST.. N.W.. WaaHtNOTON, D. r 
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SOUTH BEND 
PU6ET CITY 



INVESTMENTS 



I OUARANTBB 12 per cent per annam 

in any of the above cities. I haye made from 40 to 
60 per cent, per annum for non-residents. I also 
make first mortgage, improved real estate loans on 
unquestionable securities from 8 to *.0 per cent, per 
annum net. Also have choice bargains in Farnif 
Hop. Hay and Oarden l^ands. Correspondr 
enoe Bolicited regarding Western Washington. Ail 
inquiries answered promptly. Address 
A. C. 8I€KEIiS, Taeoma, UTanhlncton 



PUBLICATIOK8, 

RAGES AND PEOPLES. 

By DANIEL G. BRINTON, M.D. 

<*Tbe book is good, thorou^ily good, ond will 1od| 
remain the best aooessible elementuy ethnography 
in oar language."*— 7%e Ckriahvm UnUm. 

*'We strongly recommend Dr. Brlntoa^s 'Bacei 
and Peoples * to both beginnors and sobolarB. We 
are not aware of any other reoent vort on the 
science of 'which it treats in the Bng^tiih language.'* 
^AHatic Quarierlif. 

"His book is an excellent one, and we can heartUT 
reoomuMnd it as an introduotoxy manual of ethnol- 
ogy. *^~ 3^ Jfonifi. 

**A useful and really intereeting woric, which de- 
serves to be widely read and studisd both in Europe 
and America.*"— JB^^fon C^g-) Herald. 

"This Tolume is most stimulating. It Is wxtttes 
with great clearness, so that anybody can under- 
stand, and while in some vays, perforce, superfldal, 
maps Terr well the complete field of humanity.''- 
7%e Vew York TYmes. 

**Dr. Brinton inTestahissoientillc lllnstrationssDd 
measurements with an indescribable charm of nw- 
ration, so that *Baoes and PeoplM^* arowedly a Te^ 
ord of diaoovered facts, is in reality a strong stba- 
uUnt to the imagination.**— Philadelphia J^iMic 
Ledgp'» 

** The work is indispensable to the student -who re- 
quires an intelligent snide to a course of ethno- 
graphic reading.**--ffctiadel|A»a Time*. 

Price, po0tiH»ld, SLTft. 

THE MODERN mEadT ; or, Suf- 
ferers turn ' Nerves.' 

An. introduction to public consideration, 
from a non-medical point of yiew, of a cod- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neiin»- 
thenia, consequent on the wide iffnoranoe ol 
the subject which still prevails ; in the sec- 
ond pATt, attention is drawn to the prindpsl 
causes of the malady. The allegorr foiming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful sod try- 
ing disease. 

By CYRIL BENNETT. 

12^, 184 pp., $1.50. 

I. D, C, HODGES, 874 Brotdity, leiToA 
UUDBOOK OF lETEOROLOGICAL TABUHl 

Bt A£»t. Pbof. H. a. Hazek. 
127 pp. 8'. 

Professor Waldo says: '* I heartily recom- 
mend them to all workers in metecnology, 
and do not see how any of our Americsii 
meteorologists can afford to be without a 
copy.*' 

Professor Symons of London says : * ' They 
ars unquestionably valuable helps, which 
must be kept handy, and replaced whes 
worn out. 
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OFWHAT USE IS THAT PLANT? 

Tou can find the answer in 
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Seat postaid on receipt of $2.80. PnUuk- 
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CHICAGO CITY MOBTGAGE8 FOB SALE. 

For the conyenience of investors we carry from $200,000 to $500,000 of choice mortgages 
at all times. These loans are made by us after careful investigation of the titles, the viJue 
of the securities offered and responsibility of borrowers. In transacting a business of over 
$70,000,000, no title approved by us has ever been successfully attacked. 

IN ANY AMD UNT. 

These loans vary in amount from $500 to $50,000, and bear from 5 per cent, to 7 per cent, 
interest, payaJbU Htni-annuaUy at our officsy or at such place cu investor may elect The 
standard rate on ordinary amounts, say $8,000 to $10,000, being 6 per cent. ; smaller loans, 

8 per cent, and 7 per cent. ; large loans, on exceptionally strong security, 1$ per cent, and 
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guaranteed completion free of mechanic's liens. 



LITTLE FALLS, Wash. 



THE WASHINGTON FIRE CLAY COMPANY, 

A corporation daly organized with a cap- 
ital stock of $500,000.00, and doing busi- 
ness under the Laws of the State of Wash- 
ington, have secured several hundred 
acres of land containing extensive de- 
posits of FiBB Clat, the only first-class 
deposit yet discovered in this State. It 
has erected an extensive plant for the man- 
ufacture of Fire Brick, Fire Proofing, 
Salt-Glazed Sewer Pipe, Culvert Pipe, 
Flue Linings, etc. This clay has been 
thoroughly t^ted at a ^reat expense by 
the bMt clay workers in America, and 
is pronounced of superior quality, suit- 
able for the manufacture of all clay prod- 
ucts where ~a good refractory clay is re- 
quired. This plant is equipped with the 
latest improved machinery and appliances. 
It will be in full operation by March 1st 
next, and will give employment to at least 
one hundred men. 

The Company also contemplates the erec- 
tion in the near future of a plant for the 
manufacture of Vitrified Brick for street 
paving, which will employ more men than 
the one described above. 

WATER. 

Several fine springs of water run through 
the property, sufficient to supply a city of 
100,000 people. Its source is of sufficient 
elevation to place the water wherever 
needed by its own gravity. 



LOCATION. 

This Company have also secured a large 
tract of land in the south part of Lewis 
County, 78 miles south of Tacoma, Wash- 
ington, and ju&t half way between that 
place and Portland, Oregon, on the lines of 
the Northern Pacific and Union Pacific 
railroads, at the junction of Stillwater 
and Olequa creeks, with the Cowlitz river 
skirting one side, have laid out, platted 
and dedicated a townsite called LITTLE 
FALLS. This townsite consists of six 
hundred acres of land, and is a beautiful 
location for a large city. 

TOWN LOTS. 

Town lots, 25x120 feet, are being sold 
from $100 to $825 each, and are likely to 
double in value within the next two years. 
Terms, 85 per cent, cash, balance in one, two 
and three years, secured by first mortgage 
upon the property at 8 per cent, per an- 
num, which mortgage can be paid off at 
any time. All streets are 80 feet and alleys 
20 feet wide. It is believed that the city 
of Little Falls will have a population of 
at least 1,000 before the end of this year. 

In Olequa creek and on the Company's 

Sropertv there are beautiful falls, very 
esirable for manufacturing purposes. 

ELECTRIC UGHT. 

It is contemplated to light Little Falls 
with electricity in the near future, taking 
the power from Olequa creek. 



IMPROVEMENTS ALREADY MADE. 

The improvements that have been made 
at Little Falls during the past summer con- 
sist of the erection of between 15 and 20 
dwelling houses, several of which cost from 
$2,000 to $8,500 each. A large and com- 
fortable hotel has been built and is in opera- 
tion. There are several dwellings and 
other buildings in course of erection at this 
time. A shingle mill is in successful op- 
eration, employing about twenty hands and 
returning to the Washington Fire Clay Co. 
an annual profit of $2,600^ in payment for 
timber cut from their property which would 
otherwise be burned to clear it away. 

It is expected that a bank will be estab- 
lished here. Two churches are building 
also a large district school, and a handsome 
railway station on the Northern Pacific 
Boad. There is also every prospect of a 
large saw mill being located here at an 
early date, in which case employment will 
be g^ven to between 75 and 100 men. This 
would mean an addition of at least 850 to 
the population of Little Falls. 

This property is now on sale at the office 
of the Company in Little Falls; also at 
the office of J. M. Steele, Room 612, Pacific 
National Bank Building, Tacoma, Washing- 
ton, and at the Co.'s New York office, 88 
Park Bow. 

Call and see plats. 



A llmfted amount of the stoek in this Company is for sale in blocks of 10 shares or morey at $60 per share. 
WASHINGTON FIRE CLAY COMPANYi SENNEnBUILOme, cor. F«KoRtmlNaMtuStrsstt,N«w York 
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. By DANIEL S. TROT. 

This contains a discossion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tabes. 
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JOHI ffiELUD'S Bookstore, 1197 Bnadi aj 

near Sth St., is convenient to the resldenee qnarter of 
the city i it is a good place to drop Into on the way up 
or down town to eelect books or stationery. His stock 
Is well selected and embraces aU the new andstaadard 
books as soon as Issued. Out-of-town poichasers can 
order by mall with erery oonSdenoe that their wants 
will be as well supplied as if buytag in person. 



We pay the printer to give 
you good advice about health 
and to lead you to careful 
living. 

Our reason is that Scott's 
Emulsion of cod-liver oil is 
so often a part of careful 
living. 

If you would go to your 
doctor whenever yon need 
his advice, we might save our 
money. He knows what you 
need. 

Let us send you a book on 
CAREFUL LIVING ; free. 

Scott h Bowwa, CheoiiMs, 13s South 5th Aisaiw. 
New Yorlc. 

Vour dniggiM keeps Scott's Fjnuisjoa ol cod-Bver 
oil—ell dmggisis everywhere do. f 1, 



SCIENCE 

TENTH YEAR. 

The use of Science by scientific men has increased in the past 
few months as never before. More than twO hundred of the 

leading scientific men and women of America have 

agreed to contribute to the paper during the coming year ; and, 
as others are constantly joining in this move, to make the paper more 
valuable than ever, it cannot be long before there will be a body of 

five hundred competent users of this weekly medium 

of scientific discussion. It is our aim to place the paper in the 
hands of all competent persons who will avail themselves of this oppor- 
tunity to make Science a better representative of American scientific 
work than ever in the past. 

N. D. C. HODGES, 874 Broadway, New York. 
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NEW YORK, FEBRUARY 19. 1893. 

NOnCK OF NEW GIGANTIC FOSSIIA 
tVliile OD a collecting trip the past Bummer in the Bad 
nds of northwestern Nebraska and south-western South 
kota m7 attention was called by Hr. Charles B. Holmes 




1. — I>avil's Corkacnw In tba oollecclai ol C K. Holma*. Srawn Inim 

lie, '84) to some gigaDtic fossils abounding in the extreme 
Ib-weatem comer of Nebraska. At that time I secured 
large specimen, and noted and sketched several othw 
OS, intending to return later and complete the work in 
highly interesting field, 
'hese fossils seem altogether ho remarkable and of such 
loeing size and peculiarity of form, that I have felt great 
itancy in offering any suggestions as to what tbey are or 
lescribing them at all ; and what I now venture to publish 
iropoeed tentatively, till I can return to this same spot 
complete the work cut short last season. Not less than 
genera and three species of the family were noted, and, 
auae of their similarity to immense corkscrews, we dubbed 
Da "Devil's Corkscrews," and I offer for them the pro- 
onal name Daimonelue. At least two gigantic and one 
ill species were observed. They are almost mathematically 
ct and regular in form, and suggest a great three-inch 
e coiled with strict uniformity of pitch about a four or 
-inch pole. However, the vine and pole, as the cut will 
w, are just as much one as are the thread and screw which 
f so strikingly resemble. At the bottom of all is a trans- 
w piece, indefinitely long, and about ten inches in diame- 
rendering the appearance of the whole like that of the 
itable corkscrew (See Fig. 1). 

ost what this great " rizome " is, remains to be learned. 
;he mean time, suffice it to say, that, as far as observed, 
msista invariably of a small obliquity descenU'.n^ por- 



tion, and a large obliquely ascending one. The latter, as 
shown by all that have been di^ out, at least, seems to curvff 
upward gradually, and ultimately reach the surface. 

The great "underground" stem of my own specimen 
(Fig. 2) was followed from the wall of a small butte som» 
ten feet straight into its interior, and then the work of fur- 
ther excavating in rock so very soft and crumbling, yet so 
peculiarly difficult to work, bad to be abandoned. In the 
two remaining forms especially noted, one gigantic, the other 
small, the coil had the form and pitch of the common open 
corkscrew (see Fig. 3). 

They covered an area of several square miles, where I saw 
large numbers of them, all standing in the incompletely 
lithiGed sandstone as erect aa bo many titanic hop poles with 
so many titanic vines coiled upon them. I estimated that 
many could not be less than thirty or more feet in height; at 
any rate, we frequently saw in the vertical walls of small 
cBflona or draws fifteen feet of exposed corkscrews, while aa 
unknown amount had been weathered from the top, and an 
indefinite amount was still buried in the rocks below. Then, 




FN a — Askatoh D Tl '■Corkscrew In ni7 WD ooUsc n u appMrad ' 
wUennsarljdiixootatUieTsrtloalliuik. Top aroded mwkf . Helsht 
about llTB to six teM. 

again, I dug out the basal portion of one specimen fully 
thirty feet below the surface, where the tip-ends of others 
were exposed. These strange forma seem to be casts, no 
structure being visible to the eye, or under the glass. The 
gray matrix readily weathers away from the specimen, which 
on fracture shows a spongy, friable, while wall, surrounding 
a core or matrix; though of chalky appearance, the wall is 
strictly sOicious. 
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While reminding one forcibly of some monstrous fossil 
bryoEoan, it seems improbable that it is such, neither is it a 
plant, nor a mollusk, as I believe. Possibly it is the case of 
some ancient worm. I have shown the specimen to eastern 
as well as western geologists and botanists, besides sending 
drawings and descriptions of it to others, who pronounce 
it entirely new to them. As far as my own experience goes, 
I have neither seen anything of the kind in any of our large 
eastern museums nor have seen anything published relating 




^-«- 



Fxe. 8. — Diagram of another form of DotU^b Corkaerew, aa aketched In the 
field. 

to it, and I feel reasonable confidence in offering a notice of 
what I believe to be a new paleontological specimen, trust- 
ing that, if nothing more, it may elicit information on the 
matter from anyone who has it to offer. 

Irwin H. Babbour. 



CONFIRBiATION OF THE DISCOVERY OF THE IN- 
FLUENZA BACILLUS. 

To Dr. Pfeiffer of Berlin is due the discovery of the influ- 
enza bacillus. Dr. Kitasato has cultivated it to the fifth 
generation. Koch has shown, in an article not yet published, 
how pure cultures of tubercle bacilli can be obtained directly 
from the sputum. Kitasato has succeeded in employing the 
same method with the influenza bacilli. According to him, 
the single colonies are so uncommonly small that they can 
be easily overlooked, so that former investigators may have 
failed to see them. The colonies do not flow together as in 
other kinds of bacteria, but always remain separated ; this is 
so characteristic that the influeliza bacilli can be distinguished 
from all other bacteria with certainty. 

The same baoilli have been found in the blood of influenza 
patients b^ Dr. Canon. Dr. Koch has compared these with 
the micro-organisms discovered by Pfeiffer, and pronounces 
them identical. 

And now Dr. Canon has gone still further,^ and has suc- 
ceeded in cultivating the influenza bacillus from the blood 
of patients attacked with the disease. The cultivation is 
especially difficult since the bacilli in the blood-drops are 
very few in number, and the colonies, on account 'of their 
fineness, are concealed through the coagulated blood. The 
blood therefore was not inoculated in tubes upon glycerin or 
sugar-agar, but in the Petrian '' Schalen." A great quantity 
was employed. By this method there was not only a greater 
probability of preserving colonies, bat also the possibility of 
eventually seeking out the colonies with the microscope. 

The blood is taken in the following manner: a finger-tip 
is cleansed with sublimate, alcohol, and ether in the usual 

1 DoutBtihe Med^ Wyohensohrlfl, Jan. SI, 180& 



way; then with a red-hot needle the finger is pierced; an 
assistant presses the blood out of the opening in drops, being 
careful that they remain globular in form ; from eight to 
twelve drops are placed upon the Petrian ^'Schale,^^ and 
they are heated in a temperature of 97^ C. The colonies 
show a slight development after twenty-four hours; in forty- 
eight hours they are distinctly seen. They are like those 
cultivated by Pfeiffer from sputum of influenza patients. Id 
the cultures from the blood the colonies often lie close upon 
one another. The pure cultures from these colonies have 
the same appearance as those Kitasato has described. 

Dr. Canon cultivated influenza bacilli from the blood of six 
patients, and in all the bacilli in the blood preparation were 
few in number and separated. And thus it appears that in 
those cases where the bacillus is wholly separated in the 
blood preparation; a sure diagnosis of influenza is gfiven. 

* A. MacDonald. 

Georgetown Medical SOhooI, Waahtngton, D.a 



NOTES AND NEWS. 



The University of Edinburgh in June, 1891, conferred upon 
Professor Simon Newoomb the honorary degree of doctor of laws 
(in dbaentia). Professor Newcomb was also elected, in Jane, 
1891, an honorary member of the Royal Institution of Qreat Brit- 
ain. 

— At a meeting of the trustees of Johns Hopkjns Univenity, 
Dec. 15, 1891, it was determined to proceed to construct an aca- 
demic hall on the property belonging to the university, at the cor- 
ner of Monument and Garden Streets, running back to Little Bobs 
Street. The trustees are enabled to take this important step bj 
the gift of the late John W. McCoy, who made the univerdtj bis 
residuary legatee. Sufficient funds have been received from bis 
estate for the erection of a building which will furnish rooms for 
the classes in languages, history, and philosophy, with space for 
the present requirements of the library, and an assembly-room 
which will hold over six hundred persons. The trustees voted 
that the building should be known, in honor of the mnoificent 
donor, as McCk>y Hall. The piece of ^i^und on which the new 
hall is to be constructed is 100 x 185 feet, and is now taken op 
with rei^idenoes used for purposes of the university. MesBTL 
Baldwin and Pennington have been selected to draw up the plaofl 
for the building. 

— On 12th of May, 1890, while making a professional call in tbe 
outskirts of the town, B. H. Hart well, M.D., of Ayer, Mass., was 
summoned into the adjacent woods by a messenger, who stated 
that her mother was '* burned alive. ^*- In a paper read before ibe 
Massachusetts Medico-Legal Society, and published in the Badon 
Medical and Surgical Journal, Dr. Hart well says: ** Hastily 
driving to the place indicated (about forty rods distant) a human 
body was found in the actual state of conflagration. The body 
was face downward ; the face, arms, upper part of tbe chest, and 
left knee only touching the ground ; the rest of tbe body was 
raised and held from the ground by the rigidity of tbe muscles (ji 
the parts. It was burning at the shoulder, both sides of the ab- 
domen, and both legs. The flames reached from twelve to fifteen 
inches above tbe level of the body. The clothing was nearly sH 
consumed. As I reached the spot the bones of tbe right leg broke 
with an audible snap, allowing the foot to hang by tbe tendons 
and muscles of one side, those of the other side having boned 
completely off. Sending my driver for water and assistanoe, I 
could only watch the curious and abhorrent spectacle, till a com- 
mon spading fork was found with which the fire was put out b? 
throwing earth upon it. The flesh was burned from the riglt 
shoulder, exposing the joint from the abdomen, allowing the in 
testines to protrude, and more or less from both legs. Tbe leg 
bones were partially caloined. The clothing unbumed consisted 
of parts of a calico dress, cotton vest, woollen skirt, and thick, 
red, woollen undergarment. The subject of the accident was a 
woman, forty-nine years of &ge, about five feet five inches io 
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height, and weighing not far from one hundred and forty pounds; 
of active habits and nervous temperament. A wife and mother, 
she was strictly a temperate person, accuptomed through life to 
hard work, one who, in addition to her household duties, went 
wnshing and cleaning, b-^des doing a good share of the work in 
a large garden. On the fatal afternoon she had — as the place 
showed — been clearing a lot of stumps and roots, and had set fire 
to a pile of roots, from which it had communicated to her clothing, 
or it had spread into the woodland and had set fire to the clothing 
duriBg her endeavors to stop it. The body lay about two rods 
from the burning pile. As proof that the flesh burned of itself, 
and nothing but the clothing set it afire, it may be stated that the 
accident occurred after a rain ; that the fire merely skimmed over 
the surface of the ground, not burning through the leaves; that 
there was nothing but charred leaves under the body ; that her 
straw hat ^hich lay several feet distant was simply scorched; 
that the wooden handle of the spade was only blackened. The 
above case is interesting in several particulars. It is the first re- 
corded case in which a human body has been found burning (that 
is, supporting combustion) by the medical attendant. It differs' 
from nearly all of the recorded cases, in that it occurred in a per- 
son in middle life, not very fat, and not addicted to the use of 
alcohol. It is iuteresting in a medico-legal sense. It proves that 
under certain conditions — conditions that exist in the body itself 
— the human body will bum. We have abundant proof in the 
many recorded cases of so called spontaneous combustion (seventy- 
three are chronicled in medical literature) that the body has been 
more or less completely destroyed by fire, under circumstances 
that show that it will support combustion, and this has given rise 
to the belief in the spontaneous origin of the fire.** 

— A gentleman in New York has recently tested the result of 
preserving a turkey in a refrigerator for ten years, says the Boston 
Medical and Surgical Journal. This time having elapsed, the 
fowl was removed from the refrigerator, and after being properly 
cooked was eaten by a party of gentlemen. While putrefactive 
changes seem to have been entirely absent it was found that the 
meat was practically tasteless. 

— The annual general meeting of the Royal Meteorological So- 
ciety was held on Jan. ^7. Owing to the absence of the president, 
Mr. Baldwin Latham, through an attack of influenza, his address 
on '* Evaporation and Condensation " was read by the secretary. 
The question of evaporation is of as great importance as the study 
of the precipitation of water on the face of the earth, as the 
available water supplies of the country entirely depend upon the 
differences between these two sets of observations. The earth re- 
ceives moisture by means of rain, dew, hoar-frost, and by direct 
condensation. It loses its moisture very rapidly by evaporation. 
Although evaporation mainly depends upon the difference between 
the tenaional force of vapor due to the temperature of the evapo- 
rating surface and the tensional force of the vapor already in the 
atmosphere, yet it is largely influenced by the movement of the air 
and by its dryness, or the difference between the dew-point and 
the actual air temperature. Evaporation goes on at night so long 
as the water surface is warmer than the dew-point. With sea- 
water the evaporation is about 4i per cent less than with rain- 
water, while with water saturated with common salt the evapora- 
tion is 15 per cent less than with rain-water. In his experiments 
Mr. Latham used an evaporating gauge made of copper, one foot 
in diameter, and containing one foot in depth of water, which was 
floated by means of a hollow copper ring placed six inches distant 
from the body of the evaporator and attached to it by four radial 
arms. This form of evaporator was found extremely convenient 
in carrying 'on all evaporation experiments; it was floated in a tank 
four feet in diameter, containing thirty inches depth of water. 
Daring the period of thirteen years, from January, 1879, to De- 
oember, 1891, this evaporator has never once been out of order or 
been interfered with in the slightest degree by frost. Experi- 
ments were made with some 5- inch evaporators as to the effect of 
color on the amount of evaporation, one being painted white, an- 
other black, and the results given by these gauges were compared 
with a copper gauge exposed under sindlar conditions. This com- 
parison was the means of showing that the greatest errors in 



evaporating gauges arise from the capillarity of the water rismg 
on the sides of the gauge and thus inordinately increasing the 
amount of evaporation. 0>n8equently a small gauge having a 
larger amount, in proportion, of side area than a larger gauge, 
gives a very much greater amount of evaporation. The results 
from the floating evaporator^ <me foot in diameter, show that the 
average amount of water evaporated annually during 1879-91 was 
19.948 inches. It was found, however, that, as a rule, during the 
period from October to March, there were certain occasions when 
condensation was measured. The amount of these condensationa 
in thirteen years averaged .808 of an inch per annum The 6-inch 
evaporating gauge, freely exposed to atmospheric influences, gave 
during the same period (1879-91) an average annual depth of 
evaporation equal to 88. isis inches. The average annual evaporap 
tion during the three years 1879-81 from the 5-inch copper gauge 
standing in water was 27.90 inches, from one painted black, 22.97 
inches, and from another painted white, 21.74 inches, whilst a 
gauge of the same dimensions, freely exposed in the atmosphere, 
gave in the same period 86.96 inches, and the 1-foot floating evap- 
orator, 19.40 inches. The 5-inch copper gauge gave a larger 
amount of evaporation than the gauge painted black.. Mr. 
Latham next described some percolation experiments which were 
carried out by Mr. C. Greaves at Old Ford, by Messrs. Dickinson 
and Evans at Hemel Hempstead, and by Sir J. B. Lawes and Dr. 
Gilbert at Rothamsted. He then detailed the results of his own 
experiments, and also the gangings of the underground waters in 
th6 drainage ^reas of the rivers Wandle and Graveney. He fur- 
ther stated that in the course of his observations on the flow of 
underground water he had observed that at certain particular 
seasons of the year it was possible to indicate the direction and 
volume of the flow of underground streams, even when they were 
at a considerable depth, owing to the formation of peculiar lines 
of fog. Dr. C. Theodore Williams was elected president for the 
ensuing year. 

— The British Medical Journal, in commenting on the death of 
a boy who died from drinking hot tea without milk, says that the 
tea had been left in the oven for some time, so that it had become 
a strong decoction of tannin. In being drunk vnithout milk, the 
tannin was not brought into a relatively harmless albuminous 
tannate. It is on account of this method of making tea that it is 
so injurious to digestion. Neither the Chinese nor the Japanese, 
who know how to make tea, use milk with it; but with them the 
hot water is poured on and off the leaves at table, and it is drunk 
as soon as it becomes a pale straw color. No people in the world 
drink so much tea as the Japanese, yet in Japan it is never injuri- 
ous to the digestion, as by their method of preparation the tannin 
is not extracted from the leaves. 

~ There will shortly be opened, probably early in March, in the 
Museum of ArchsBology of the University of Pennsylvania, a loan 
collection of bbjects used in religious ceremonies, including charms 
and inplements used in divination. The basis of the exhibition is 
the collection of oriental idols of the Board of Foreign Bfissions of 
the Presbyterian Church in the United States, comprising objects 
sent home by foreign missionaries through a period of sixty years* 
They include a series of Indian brass and marble idols, and a 
representative collection of Chinese deities and ancestral tablets. 
There are also a number of African idols from the well-known 
missionary station on the Gaboon River. This collection is sup- 
plemented by numerous loans from private collections and objects 
from different sections of the museum. A catalogue is in oonrae 
of preparation which will contain sketches of the great religions 
of the world by Mrs. Cornelius Stevenson, Dr. Daniel G. Brinton, 
Dr. Morris Jastrow, and others. Ancient Egypt, India, Burma, 
China, Thibet, Japan, Aboriginal America, Polynesia, and Equa- 
torial Africa will be represented by appropriate specimens, which 
are now being arranged and catalogued. 

• 

— At the opening session of the seventy-flrst meeting of the 
American Institute of Mining Ehigineers at the Johns Hopkins 
University, Baltimore, Md., on Tuesday evening, Feb. 16, Mr. 
George F. Kunz read a paper on the mining of gems and minerals 
in the Ural Mountains, illustrating his remarks with lantern slides 
made by himself on his trip last summer. 
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' — The foUowing experimeot is reported in bulletin No. -15 of 
'%he Georgia experiment atation: The object of thlB experiment 
was to' determine the effect of applying varying quantities of each 
6f the three elements — nitrogen, phosphoric acid, and potash. 
The section selected comprised one acre of very poor, gravelly 
soil, underlaid by a yellow pebbly clay, inclining to pipe clay. 
The original growth was scrubby post oak, red and yellow oak, 
and the soil is probably the poorest on the farm. It was in com 
In 1890, fertilized at the rate per acre of 160 pounds of super-phos- 
phat^^ 170 pounds of cotton seed meal, and 80 pounds of muriate 
of potash. The 3 ield was 18 bushels of com. The land was well 
broken, April 8, with a one-horse turn-plow, and harrowed smooth. 
April 14 it was laid off into fifty -two rows, running east and west, 
and four feet wide, using a long scooter, followed by a shovel. 
The section was then divided in the middle, across the rows, and 
grouped into plots of three rows each, extending half across the 
acre, from the west to the middle line, and from the middle line 
to the east side. The plots were numbered from 1 to 17, com- 
mencing on the north side of the west half and extending to the 
south side; then from 18 to 84, continuing from the south side of 
the east half to the north side. The normal or standard formula 
was: 156 x>ounds super-phosphate, 19.4 pounds of muriate of pot- 
ash, and 82.4 pounds of nitrate of soda. This formula was ap- 
plied to plots 1, 10, 18, and 27. On the next succeeding plots, d, 
11, 19, and 28, the potash was doubled, the other ingredients re- 
maining the same. In the next series, plots 8, 12, 20 and 29, the 
nitrogen was doubled, the others remaining noi;psal. In Ihe 
fourth series, plots 4, 13, 21, and 80, both the potash and the ni- 
trogen were doubled, phosphoric acid remaining normal. In the 
■fif th series the phosphoric acid and potash were doubled, nitrogen 
remaining normal; and so on through to the eighth series. Plots 
1^ and 26, abutting each other, contained four rows each, and 
were not fertilized. By this arrangement of the plots ine- 
qualities in the character and productiveness of the different por- 
tions of the acre were approximately adjusted or corrected. In 
•the table following the results are given, the yield in the case of 
the unfertilized plots being the average of two plots, and in every 
othfr case being that of four plots. 





FertUlsars Per Acr**. 




S«riee. 


Super- 
phospliAte. 


Muriate of 
Potasb. 


Nitrate of 
Soda. 


Coat Per 
Acre. 


1 


156 


19 4 


884 


18.86 
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156 


888 


884 


8.77 
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156 


19.4 


64.8 


8.06 


4 . 


156 


88.8 


64.8 


848 


5 


ZU 


19.4 


884 


8.56 
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818 


88.8 


88.4 


4.00 


7 


318 


194 


648 . 


4489 


8 


818 


88.8 


64.8 


4 71 


9 


— 


— 


None. 


' — 



Yield Per 
Acre. 



8.84 
8.18 
7.98 
8.95 
846 
6.00 



— Dust, like the poor, we have always with us, nor has Hygeia 
with her newest brooms yet succeeded in banishing it. Yet there 
is abundant evidence to show that a dusty street contains more 
lurking potentialities of mischief than a jungle peopled with the 
hungriest wild beasts. To the resesrches of Miquel and others 
can now be added, says the British Medical Journal, the results 
of an elaborate investigation by Dr. Luigi Manfred! of the com- 
position of the dust of the streets of Naples. The number of 
microbes of all kinds found in it amounted on the average to 
761,521,000 per gramme. Remarkable differences in the propor- 
tion of micro-organisms were, however, ob<>erved in the dust from 
different quartei^ of the city. Thus, in the streets least exposed 
<to contamination, that is to say, where there was the least traffic 
and where the hygienic conditions were most satisfactory, the 
average number of microbes in the dust was only 10,000.000 per 
gramme. On the other hand, in the busiest thoroughfares, the 



average rose to 1,000,000,000, and in some of the dirtiest streets to 
the enormous figure of 5,000,000,000 per gramme. In this '' end- 
less ocean ** of infinitesimal life, there was a large number of 
pathogenic organisms, and the unhealthiness of the street or 
quarter was directly proportional to the number of microbes in 
the dust. Dr. Manf redi carefully tested the infective power of the 
dust, and obtained positive results in 78 per cent of his experi- 
ments. Of forty two cases in which he communicuted disease to 
guinea-pigs by inoculating them with Neapolitan dust, he found 
the microbe of pus in eight, the bacillus of malignant csdema in 
four, the bacillus of tetanus in two, the bacillus of tuberculosis 
in three, not to mention several other microscopic ferce natura 
possessing the power of inducing fatal septicssmia in the unfortu- 
nate guinea-pigs on which they were tried. The moral pointed 
by these discouraging facts is chat our MdHeB should take the 
Dutch housewife for their example, and wage relentless war 
against dust and dirt of every kind. 

— Prosessor William Guy Peck of Columbia College died sud- 
denly in Qreenwich, Conn., on Feb. 7, aged 73 years. He pub- 
lished, in 1859, " The Elements of Mechanics,*' in l^m, an edition 
of 'Oanot's " Physics," and was joint editor with Charles Da vies 
of the *' Mathematical Dictionary and Cyclopedia of the Mathemati- 
cal Sciences." He wrote several other text-books in mathematics. 

— The Institute of Jamaica has begun the issue of special puth 
lica tions. The first , the ' * Rainfall Atlas of Jamaica, " contains thir- 
teen colored maps showing the average rainfall in each month and 
during the year, with explanatory text. The maps are baaed 
upon observations nuide at 153 stations from about the year 1B70 
to the end of the year 1889. The available stations are irregularly 
distributed, k)eing for the most part sugar estates and cattle-pens, 
and in consequence of this irregularity the island has been dirided 
into four rainfall divisions. The north-eastern division has the 
largest rainfall, then comes the west central, next the nortbem, 
and lastly the southern. The annual distribution of the rainfall 
varies from 80 to 35 inches in a few places to over 100 inches in 
the north-eastern division. The greatest fall is in October, and 
the least in February. The driest stations are on the north-eastern 
and south-eastern shoresy The maps show the distribution and 
average amount of rainfall very clearly by different tints, and 
cannot fail to l)e of both scientific and practical utility. The work 
has been prepared, according to Nature, by Maxwell Hall, the 
government meteorologist. 

— The Equatorial current of the Pacific Ocean, striking against 
the Philippines and the islands lying to the south of that group, 
divides into two branches {The Scottish Qeographical Magazine, 
February, 1892), one of which turns southwards to the coast of 
Australia, while the other, under the name of Kuro Shiwo, or 
BUick Stream, flows past the Liu-Kiu Islands and the coast of 
Japan. Coming from the warmer equatorial regions, its waten 
have a higher temperature than that of the sea through which it 
passes, and hence its limits may be determined by observations of 
temperature. Its breadth and velocity are greatly modified lx)th 
by the monsoons of the Chinese Sea and by the storms of the Pa- 
cific. In fair weather the Kuro Shiwo flows in an almost straight 
line from the Van Diemen Straits to Rock Island, touching 
Oshima on its way. In winter it often lies considerably to the 
south of this limit, but the line from Oshima to Rock Island 
may be taken as its northern boundary. Its course is marked by 
sea- weed and drift-wood, and also by the dark color to which it 
owes its name. From Rock Island it runs past Nosima Saki into 
the Northern Pacific. On the northern edge of this stream no 
current is found as a rule, though occasionally a current in the 
opposite direction has been noticed. Between the zone where no 
marine currents are found and the coast of Japan tidal currents 
occur. The breadth of the zone between the Kuro Shiwo and the 
coast increases during violent northerly winds, and diminishes 
when southerly and easterly winds prevail. When the latter blow 
steadily and with great strength, the current sets more or less di- 
rectly onto the coast, causing high tides, and it is then necessary 
for ships to keep a sharp lookout, lest they should he driven 
ashore. The zone of tidal currents extends for a distance of five 
to fiix nautical miles from the coast, and their velocity varies in 
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oral inyersely as the breadth of this zone. At Oshima the tidal 
rent is Bometimes imperceptible, either because it is overpow- 
1 by the Kuro Bhiwo, or because at that time it flows through 
strait between Oshima and the main island. 

> The New York Industrial Buildiug, erected during the past 
r, is nearly ready for use. The furniture dealers will be the 
fc to occupy the building, and other trades have bespoken it so 
t there will be a continuous exhibition or fairs of varying 
ds. The building is in a most fortunate situation, occupying 
block bounded on the east by Lexington Avenue, on the west 
Depew Place, on the north by Forty-fourth Street, and on the 
th by Forty-third Street, within a short block of the freight 
ot of the Qrand Central Railroad, and within reach of all the 
ek cars connecting vnth the ferries by which New York is ap- 
GK'hed from New Jerijey, etc. 

- The influence of steam on magnets is the subject of an inter- 
nic note in the SchtDeizerisehe Bauzeiiung, in which reference 
nade to the research^ of Strouhal and Barus. These have 
wn that, with long continued heating in steam, magnets lose 
n 28 to 67 per cent of their power. If, after this, the magnets 
remagoetized, and again exposed to the action of steam, only 
>ry slight loes of magnetic power is found to take place. The 
eriments which have been made would seem to warrant the 
elusion, also, that after such treatment a magnet is less liable 
leterioration from mechanical vibration as well as heat. In 

of the experiments a short magnet was boiled in water for 
r hours. It was then magnetized and held in an atmosphere 
iteam for two hours more, after which its magnetic moment 
) measured. It was then subjected to fifty blows from a piece 
vood, both transversely and longitudinally. Again measuring, 
magoetie moment, showed a loss of ^, and, on repeating the 
Qmering with the wooden bar, the loss was ^ of the original 
ment. In view of this, repeated steaming and magnetizing is 
)mmended as a good means of securing permanent magnetism 
kieces of hard steel. 

- The Orang-Ulu are a people living in the southern part of 
latra, who were visited by M. J. Claine during the summer of 
) {AaiaHc Quarterly Beview, October, 1891). In May he ar- 
d at Palembang, formerly the capital of the sultans of Palem- 
g and now the seat of a Dutch resident. This town, oontain- 
a population of 60,000, composed of Malays, Arabs, Chinese, 
a few Europeans, is situated on the Kuraa Sunsang, a branch 

he Musi Leaving Palembang in August, M. Claine ascended 
Musi and its affluent, the Lemattang (Lamatang), to Muri- 
m (Muara Inim), about 186 miles from Palembang. Two days 
r the land journey was commenced, and, after a few hours' 
ch, the country of the Orang-Ulu was entered by a bridge 
rded by a group of natives. At Lahat the curious peak of 
:ih Sei^ello (CeriUo?) was photographed, and at Bandar, the 
fortified post of the Dutch Qovemment, a halt of two days 
made. The country is mountainous and wooded, with here 
there fine plains. The head-waters of the Lemattang run 
•agh profound gorges, and aborescent ferns afford a welcome 
le from the burning rays of the sun. Soon after leaving 
dar M. Claine came in sight of the rich plateau of Passu mah 
the superb outlines of the Dempo, strongly marked against 
Bky, and came to a halt at Pager- Alam. The UIu are very 
lar to the Malays in outward appearance and coetume, but, 
>r having adopted Mohammedanism, they differ in their hab- 

Each village is governed by a Creo^ or chief, who wears, as 
;n of authority, a pair of gold- woven pantaloons, provided by 
Dutch Government. His power is very limited, all his acts 
g controlled by the elders. The chief occupations of the men 
smoking and cock fighting, while the women do all the hard 
k. They grow rice and cocoa-nut trees. The houses, like 
e in other parts of Sumatra and Java, are built on piles, and 
red by means of a notched beam. The husband, on his mar- 
9, is bound to enter the service of the wife's family. Mar- 
9 is celebrated with the following curious ceremony : An im- 
se balance, adorned with leaves, is placed before the house of 
t>ride, in one of its wooden scales the parents deposit fruit, 

fuel, cocoa-nuts, and a small kid, and in the other the bride- 



groom is botmd to lay lief ore sunset the gifts he makes to his in- 
tended. As soon as the scale dips in his favor, the girl leaves the 
house and approaches him, and the ceremony is concluded by a 
feast and dance. On the 11th of September M. Claine set out 
with a Dutch officer to ascend the Dempo. Passing by the village 
of Qunong Agun, through a region abounding iu tigers, they 
reached the summit on the second day, and then, crossing a long 
and narrow plateau, ascended the Merapi volcano, visited seven 
years before by Mr. H. O. Forbes. The barometer marked 9,000 
feet at the summit. From Pager Alam M. Claine made a tedious 
journey across the Passumah plateau to Padang-Bornay and Ta- 
lang-Padang, crossing the Upper Musi several times by bamboo 
bridges. At Tebbing-Teggi (Tingi) he took passage on a coffee 
prauw, and descended to Palembang. The- current is so rapid 
that it takes forty-five days to ascend the river, whereas three- 
fourths of the descent is accomplished in three days, and the re- 
mainder in four days and four nights. 

— It has been proposed through the pages of the British Jour- 
nal of Photography that upon the advent of the twenty- first birth- 
day, in 1802, of the gelatino-hromide dry plate process, in pho- 
tography, ^ suhstantial and fitting testimonial should be offered 
to Dr. R. L. Maddox, the inventor, now a veteran invalid, who 
has derived no pecuniary advantage from his valuable discovery, 
which has so largely advanced the progress of photography in all 
its' branches, and in every country. For this purpot^e a committee 
has been formed in London, in order to carry out the scheme in 
the United Kingdom of Great Britain, consisting of the following 
gentlemen: Mr. James Glatsher, F.R.8., president of the Photo- 
graphic Society of Qreat Britain, chairman; Captain W. de W. 
Abney, C.B., F.R.S., R.E., Messrs. A. H. Harman, F. York, and 
Sir H. Trueman Wood, assisted by others, as the executive, with 
the aid of Dr. A. Clifford Mercer, F.R.M.S., Syracuse, N.Y. For 
the furtherance of this project internationally, a foreign committee 
has been formed in Southampton, of the following gentlemen : 
James Lemon, Esq., Mayor of Southampton; Col. Sir Charles W. 
Wilson, K.C.B., F.R.S.. R.E., director of the Ordnance Survey, 
Southampton; Major-General I. Innis-Gibbs, Captain Robert Evans, 
R.N. Subscriptions can be forwarded to the Southampton Btanch 
of the National and Provincial Bank of England, by check or bank 
draft, crossed ** Maddox Fund," or by post-office order; but, if 
preferred, they can be addressed direct to the secretary, Charles 
J. Sharp, solicitor, 71 French Street, Southampton, and will be 
acknowledged by birn. 

— The outlook for the recently discovered coal mines in the 
Argentine Republic is so favorable, according to Engineering, that 
the railway companies of that country have declined to renew 
their contracts with the British mines for fuel. Hitherto all the 
coal burned on the Argentine railroads has been imported, but it 
is believed that the newly-discovered mines will furnish a supply 
entirely sufficient for domestic consumption. 

— Mail advices from the Argentine Republic bring information 
of the discovery of a vast bed of silver in the bottom of the l>ay 
of San Bias, Argentine Republic. The silver appears in the black 
metallic sand which covers the bottom of the bay. This sand is 
full of silver pellets, and divers have broughtupa sufficient quan- 
tity to justify the belief, as stated by the Buenos Ayres Standard, 
that ** the silver deposit in the bottom of the bay is greater than 
in the famous Bonanza mines of California." 

— ^. About four years ago there was inaugurated in Berlin a 
series of popular lectures on astronomy, illustrated with stereop- 
ticon views. This series has proved so successful that it has con- 
tinued till the present time, and within ten days a similar course 
has been opened in New York. The lectures are given at the 
Carnegie Music Hall three times a week, and are entitled '^A Trip 
to the Moon." The views shown are excellent and must- certainly 
impress on those seeing them many an important fact in astron- 
omy. The matter given by the lecturer varies somewhat as 
occasion may require. 

— Wipiana Draper Lewis, Ph.D., is the author of a pamphlet 
recently published by the American Academy of Political and 
Social Science. The title of the essay is '* The Political Organiza^ 
tion of a Modem Municipality." * 
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ARSENICAL POISONING FROM DOMESTIC FAB- 
RICS. 

Phtsioians long ago associated a certain class of symp- 
tottis with the presence of arsenic in the wall papers of the 
rooms inhabited by their patients. Of course, so long as the 
question was in this condition there was abundant room for 
mistake, and all that had been observed might be explained 
by some chance coincidence. It now appears that whenever 
the class of symptoms referred to are well marked there is 
arsenic present in the urine. It further has been shown in a 
number of cases that when the suspected wall paper was re- 
moved the arsenic disappeared from the urine of the patient, 
and the symptoms disappeared «s well. The number of 
cases is large in which these points have been made: a cer- 
tain class of symptoms, arsenic in the wall paper, arsenic in 
the urine of patients, wall paper removed, arsenic disappears 
from the urine, symptoms disappear in proportion. 

Of course this is not absolute proof that the arsenic came 
from the wall paper, but, after a large number of cases of 
the same sort, the evidence amounts to moral proof, and it 
is rare in medicine io obtain evidence that is more conclu- 
sive. 

How the arsenic gets from the wall paper to the patient is 
another question ; but, although it would be satisfactory to 
establish this point, the proof of. the modus operandi is not 
essential so far as the lej^al aspects of the case are concerned. 
Without this last proof it is easy to throw dust in the eyes of 
those not versed in such inquiries, but protective legislation 
has been taken again and again in cases where the risk is 
far less than here. 

'* The question how the injurious efiPects are produced by 
arsenical colors in our domestic fabrics is a moot point, some 
thinking it arises from arsenical dust, others holding to the 
gaseous theory.'^ ^ 

> Lecture on onr Domeetio Poisons, by Henry Carr, Londoo, Health Bihlbi- 
tlcn Uteratore of 1S84, VoL IX., p. 180. 



A New York chemist testified in a hearing on the subject 
in Boston, '* I found that a botanist named Selmi, in experi- 
menting on mould, found it produced a little hydrogen, and 
he invented the suggestion that the mould on the back of 
wall paper might produce a little hydrogen, which might 
unite with the arsenic on the fi^nt of the paper, and produce 
arseniuretted hydrogen, which might account . for the popu- 
lar idea that arsenical wall paper was dangerous. '' 

This '' botanist named Selmi," who may have the advan- 
tage of a knowledge of that science also, is an Italian cbem^ 
ist of first-class reputation, who has been publishing his 
work for at least eighteen years since 1874, and has devoted 
himself lately more especially to physiological chemistry. 
He is mentioned in Henry Watts's ''Dictionary of Chemis- 
try," Third Supplement, p. 122 0879), by this reference, **0n 
the detection of Arsenic in Toxicological Investigations, see 
Selmi (Qazz. Chim. Ital., II. 544).** An interesting paper 
has lately been issued by the Italian Ministry of the Interior 
from the scientific laboratories of the Bureau of Health, un- 
der the direction of Professors A. Monari and A. Di Vestea, 
prepared by one of Selmi's countrymen. Dr. IB. Gosio, assi*- 
tant in these laboratories, the following translation of which 
I am sure will interest your readers and assist in the solution 
of this problem. G-BORGE S. Hai^b. 

Action of Microphytes on Solid Compoiinds of Aracsic : A 
Recapitulation, by Dr. B. Gosio.^ 

It is well known that, under certain conditions, poisonoos 
products may be developed from wall papers and tapestries 
colored with arsenical colors (Scheele^s green, Schweinfurth's 
green), and experience has repeatedly demonstrated the seri- 
ous evils that may arise from their use. 

But as to the internal mechanism by which the said col- 
oring-matters become hurtful, many doubts remained, and 
on certain points perfect obscurity. The idea advanced by 
Selmi met with favor, viz., that poisonous gases may in such 
cases be produced by the vital processes of microphytes; bat 
in view of the small range of his experiments (some of which 
gave results adverse to his theory although tried on a large 
scale) the preference is given, on the whole, to the theory of 
William Forster. He says that wall-hangings and tapestries 
containing arsenical colors are poisonous by reason of the 
solid particles that are mechanically set free from them and 
penetrate the organism when inhaled in the form ci fine 
dust. The same conclusion was reached by Giglioli of Na- 
ples after eight months of experiment on mould cultures in 
earths (both solid and broken up in water), mixed with a^ 
senious anhydride; and he explained his ill success by say- 
ing that probably arsenic is not compatible with the life of 
those germs that would be capable of developing hydrogen, 
and, therefore, the reducing mechanism was wanting. 

On the other hand, the partisans of the parasite theoiy, 
while they draw from their observations only general crite- 
ria, have not been able, thus far, to point out what micro- 
organisms are peculiarly suited to bring about the modifica- 
tions of substance to which they refer; nor have they deter 
mined whether all the compounds of arsenic, or, if not aI1» 
which of them are most susceptible of these modifications. 
Thus, Bischoff relates that it was noticed that from a mixture 
of flour and common white arsenic (which had been used to 
poison a horse for purposes of revenge) a gas was developed 
which had the smell of garlic and the characteristics of v- 
seniuretted hydrogen. But he neither states how it was foand 

> Tlila stady waa oommanloated In adTanoe to Uia last O on g r ew of HxflaB«» 
Held In London, where the preparattona were also exhibited. 
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possible to verify this phenomenon, nor oould this fact serve 
to establish oar proposition ; for in his case the substance in 
question was arsenious acid, while the colors used in dyeing 
are salts of this acid, generally with a cupric base (Scheele's 
and Schweinfurth^s greens), or sulphids of arsenid (realgar, 
orpiment). And it is obvious that this circumstance is not 
irrelevant; for arsenic or arsenious acid may be compatible 
with the life of certain germs while arseniteof copper may be 
incompatible, and, indeed, would at first sight appear to be 
so, if we consider the well-known antiseptic action of the 
salts of this metal. 

Hence, in order to prove that tapestries which contain ar- 
senical colors can become poisonous by reason of the trans- 
formation of the coloring-matter itself into volatile poisons 
as a result of the biological activity of the micro-organisms 
that vegetate in contact with it, it is necessary to prove that 
these micro organisms can exist with and do transform pre- 
cisely those colors which are used in tapestries. 

My experiments bring a contribution to this interesting 
question of hygiene and toxicology. The results obtained 
allow us to determine not merely whether from solid com- 
pounds of arsenic and from which of them (arsenious acid, 
arsenic acid, arsenites, arseniates) it is possible, through the 
action of microphytes, to develop arseniuretted hydrogen gas 
or volatile arseno-organic products, but also to determine 
what species are pre-eminently suited to produce this trans- 
formation. In the first place I prepared some potato pulps 
containing from 0.05 to 0.1 of arsenious anhydride to 1.000 
of pulp. These, distributed in several broad Petri capsules, 
were kept for some days uncovered in a cellar. Soon the 
growth of moulds and of the common bacteria of the air was 
very abundant, and at the end of one week a strong smell 
of garlic began to be perceived, showing that gaseous arseni- 
cal emanations were taking place. The cultures were then 
placed in a large damp chamber, from which, by means of 
an automatic pump, a continuous current of air was drawn, 
and this was made to bubble up during about two weeks 
through a solution of nitrate of silver. 'A strong reduction 
of this salt, together with the formation, in Marsh's appara- 
tus, of arsenical rings and spots obtained from the liquid 
after the elimination of the silver, were the indisputable 
proofs that the cultures had developed a reducing arsenical 

gas. 

While this was a positive indication of great value in 
reaching a conclusion, other arsenical pulps in which also 
germs of many species had been developed gave no evidence 
of having undergone a similar decomposition. This dispar- 
ity of results, if on the one hand it justifies the discordant 
conclusions recushed by the various investigators, must, on 
the other hand, necessarily be accounted for by the generic 
diversity of the germs developed in the two cultures, since 
all the other conditions of temperature, humidity, atmos- 
phere, nutrition, etc., had remained unchanged. And here 
b^an the work of separating the germs and the series of 
experiments on pure cultures, of which I will treat in detail 
in my larger work. Of the germs thus isolated some belong 
to the moulds, others to the schizomycetes; among the former 
I note penicillium glaucum, aspergillum glaucum, and, 
above all, as greatly preponderating in the mother culture, 
muoor mucedo. I would also have endeavored to ascertain 
exactly the species of other moulds and of the other sapro- 
phytes, if I had found them capable of bringing about the 
important transformations to which I refer, which was not 
the case. 

Nevertheless, each of the germs obtained in pure culture 



and others also which are most commonly kept in the labora- 
ties (B. radiciforme, B. prodigiosum, B. subtile, yellow sar- 
cina, etc.) were cultivated separately in sterilized potato 
pulp rendered arsenical by 0.05 grams per 1,000 of arsenic 
acid. The cultures were kept at the temperature of the sur- 
rounding air (20^-27^ C), and in diffused light. After one 
month of observation I was able to ascertain that the pro- 
duction of arsenical gas (indicated by the characteristic gar- 
lic smell) had taken place only in the cultures of mucor 
mucedo and (in a far less degree) in that of aspergillum 
glaucum. It was not perceived in any of the other cultures. 

In view of these facts, special importance attaches to mu- 
cor mucedo, a mould very widely diffused in our atmosphere 
and capable of reducing remarkable quantities of arsenic 
acid, as I have been able to make sure by strict chemical re- 
searches on the abundant cultures carried on in presence of 
arsenic anhydride and of alkaline arseniates. 

In another series of experiments, intending to follow out 
the practical direction that I had adopted, I inquired whether 
this activity of the mucor could he extended to those prepa- 
rations of arsenic which the art of dyeing utilizes in the col- 
oring of papers and hangings in general. To this end the 
cultures were carried on in the presence of Scheele's green, 
Schweinfurth^s green, realgar and orpiment. 

Without here dilating on the course of each separate ex- 
periment and on the method of chemical investigation pur- 
sued (a thing which I will do in my forthcoming publica- 
tion) I will sum up my matter in the following corolla- 
ries: — 

1. Mucor mucedo tolerates remarkable quantities of arsenic 
not only without injury, but with advantage to its nutrition, 
for it grows more vigorously. 

2. Many solid compounds of arsenic are, through the bio- 
logical activity of the fungus that vegetates in contact with 
them, transformed into gaseous combinations, of which ar- 
seniuretted hydrogen is certainly one. 

3. This transformation is brought about more or less rap- 
idly, but is constant and lasting in the case of all the oxygen 
compounds of arsenic, including arsenite of copper, which is 
the basis of the green arsenical colors used in dyeing. It 
does not appear to take place in the case of the sulphids of 
arsenic (realgar, orpiment) although the presence of these in 
the cultures is not at all detrimental. 

4. In given conditions of humidity, temperature and light, 
arsenical gases may be given off from hangings colored with 
Scheele's and Schweinfurth's greens, through the vegetation 
of the mucor (I cannot say yet whether of all the mucorini): 
hence the danger to those who live in such an atmosphere. 

This statement of mine does not, of course, exclude the 
possibility that poisoning may be caused through inhaling 
the fine dust, as William Forster thinks. But it is evident 
that this could only happen as an exception, inasmuch)^ 
one essential condition of the production of the fine dust is 
a certain degree of dryness of the walls to which the papers 
adhere, whereas we have seen that the poisonous character 
of arsenical hangings is generally favored by a certain de- 
gree of humidity and can be suspected from a more or less 
intense smell of garlic in atmospheres which answer t^ the 
above-mentioned conditions. 

I cannot yet say whether the product of the action of mu- 
cor mucedo on the oxygen compounds of arsenic is entirely 
arseniuretted hydrogen. I have reason to think that it is 
not. By the action of alkalies I have, in fact, constantly 
succeeded in setting free a volative substance smelling 
strongly of garlic from the silver solutions employed to oxi- 
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dite the assumed AsH, developed by the cultures. The gas 
so obtained, when burned by oxide of copper, ftimishes an 
abundaoce of COg ; but it is not possible, thus far, to reach 
any positive conclusions on this point, nor even to exclude 
the suspicion that the formation of the COg may depend on 
the admixture of some other hydrocarbon gas. .This point 
will be made clearer by the special studies that I have un- 
dertaken together with Dr. Gorini, for which I am making 
use of a large culture material. 

8«ptemb«r, 1891. 



A PROBLEM IN PHYSICS. 



Ik Science for Nov. 28, 1890, there was a short note on the 
experiment conducted by Joule, in which air compressed in 
one cylinder was allowed to expand into an exhausted cylin- 
der. It was shown that the only work done by the com- 
pressed air was that of imparting a velocity to its own parti- 
cles, i.e., it did not expand against a resistance, and hence 
the chilling produced was slight. This experiment has not 
received the attention it deserves, and, moreover, it seems to 
have been entirely misinterpreted. It has been suggested 
that, while at the first instant on opening communication be- 
tween the two vessels, there is an expansion into a vacuum 
and no work done, yet at -the very next instant there is air 
in the previously exhausted cylinder, and there is work done 
ih compressing that. This is a serious fallacy, and lies at 
the bottom of the misinterpretation. It is very certain that 
no work against a resistance is done at any moment during 
the expansion This experiment is so far-reaching in its ap- 
plication, and is ko extremely important, that I desire to 
discuss it a little farther, and I sincerely trust that some one 
in a suitably-equipped laboratory may be induced to try a 
few simple experiments in this line. 

Tyndall has shown that mere rarefaction is not a source of 
cold, though this is somewhat of a popular fallacy. Let us 
Cake a cylinder with a piston fitted air-tight and moving 
without friction. Let us consider that there is no loss of 
heat from the interior nor accession from the outside. Sup- 
pose the piston is raised suddenly from bottom to top. A 
perfect vacuum will be formed; but, as no work has been 
done below the piston, there will be no cooling effect; all 
the work and consequent heating would be at the engine, 
which may communicate with the cylinder, though a hun- 
dred feet away. Now, suppose a very thin film of air .001 
of an inch thick were at the bottom of the cylinder. When 
the vacuum was formed this thin film would impart a veloc- 
ity to its particles in order that they might follow the piston, 
but this air certainly would not expand against a resistance, 
and hence the chilling would be exceedingly slight. Sup- 
pose the piston should be at a point half-way from top to 
bottom ; when it was raised the air beneath would impart a 
certain velocity to its particles in following the piston, but 
here again there would be no expansion against a resistance, 
and hence the chilling would b^ slight. 

Let us change the conditions slightly. Instead of having 
the air at atmospheric pressure beneath the piston, as in the 
last case, let it be at double that pressure. On lifting the 
piston as before we have taken off the pressure and the air 
beneath imparts a certain velocity to its particles in following 
the piston. At the first instant that the piston starts there 
may be a very slight expansion against a resistance, but that 
would be momentary. The bulk of the cooling would, as 
before, be due to the fact that a velocity is imparted to the 
particles l)eneath the piston, and, in this case, this velocity 



would be given to a greater number of particles than before. 
The cooling would be slightly greater, also, but it would not 
be due to the loss of heat consequent upon the work of ex- 
panding against a resistance. 

In order to compute the cooling in such cases as these, a 
formula has been used which will be found in the American 
Meteorological Journal for November, 1890, p. 339, as fol- 
lows : 

Jt I m>\ Ml 




In this T and T are the absolute temperatures corresponding 
to p and p\ It seems to me. however, that this formula is 
not applicable in this case; for it gives a greater cooling, the 

P 
leas the work that is done. Suppose — = f , the cooling by 

P' 

■ P 
the formula would be 38 ; if — = ^ the cooling would be 

P 

P 
134®; and if — = 0, or the expansion was in a vacuum, tbe 

p' 

cooling would be 490^. Now, by the principles already 
enunciated, if the expansion took place in a vacuum there 
would be no e\pansion against a resistance, and hence there 
would be Qo work done except in imparting a certain veloc- 
ity to the particles. If the formula fails in the last case, it 
must also fail in all the others. It seems to me that the for 
mula is only intended to be us:d in cases where th^re is as 
expansion against a resistance, and not in the cases here 
given. 

A question has come up recently which may be partly an- 
swered by this discussion. It is this: What will be the cool- 
ing due to the expansion of gas in a balloon if it should as- 
cend very suddenly to several thousand feet above the earth f 
Suppose the balloon were instantly put into a perfect vacu- 
um, and the envelope had no resistance; there would be do 
expansion whatever against a resistance, as we have jost 
seen, and the only work performed would be that of impart- 
ing a certain velocity to the particles of gas. As a result 
the gas would be slightly chilled, but vastly less than if it 
had expanded against a resistance. Now, if the balloon had 
been suddenly placed at a point where the pressure was ten 
inches, or one-third that at the earth, the same principles 
would apply; the only work done would be in imparting s 
certain velocity to the particles of gas, and in consequence 
there would be only a slight chilling. 

I should be very glad if some physicist would kindly solve 
the following problems. 

1. Given an exhausted cylinder of certain dimensions, 
how much would the air be heated if allowed to enter with- 
out noise, and until the pressure was the same as that out- 
side? 

2. What would be the cooling of a perfect gas in a balloon 
one-third full, if the pressure on the outside were suddenly 
reduced from thirty inches to ten inches, the temperature of 
the outside air remaining constant, tbe envelope of the bsl* 
loon being without weight and infinitely flexible? 

H. A. HAZE5. 



Thomas Whittakbb announces a volume by Frederick Ssm- 
ders (of tbe Astor Library), entitled << The Story of the Discoreiy 
of the New World by Columbus/' tbe same being an abridgment 
from the latest authorities. It will be an illustrated quarto. 
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PROFESSOR GEIKIE ON THE GLACIAL PERIOD. 

On Nov. 12 the Edinburgh Geological Society held its 
anniversary meeling« at which Professor Geikie delivered 
his presidential address, the subject being, '* Supposed Causes 
of the Glacial Period/' Tlie lecturer began by remarking 
that, although the subject of his address had frequently been 
canvassed, the last word had not yet been said. The ques- 
tion of the cause or causes of the Ice Age was indeed a hard 
one, and he was not going to advance any novel speculation 
or hypothesis on the subject. His object was rather to ex- 
amine certain views, which, after having been abandoned as 
untenable, had again been put forward to account for the 
phenomena of the glacial period. Before attempting to 
criticise these views it was obviously necessary to ascertain, 
in the first place, what conclusions had been arrived at with 
regard to the climatic conditions of glacial or Pleistocene 
and post-glacial times. We must first have an adequate 
conception of those conditions before we could estimate the 
value of any theory of their origin. The climatic conditions 
of the Pleistocene were then considered. It was shown that 
at the clima'x of the so-called glacial period the line of per- 
ennial snow in Europe was depressed for not lesd than 3,500 
feet on an average. To bring about such a depression the 
mean annual temperature must have been lowered 10^ or 
thereabout. 

Full consideration of all the glacial phenomena led to the 
following conclusions: (1) That the cold of the glacial pe- 
riod was a general phenomenon due to some widely acting 
cause — a cause sufficient to influence contemporaneously 
the climate of Europe and North America. (2) Thatgla- 
ciation in our continent increased in intensity from east to 
west, and from south to north. (3) That where now we 
have the greatest rainfall, in glacial times the greatest snow- 
fall took place. (4) That in the extreme south of Europe, 
and in North Africa and South-western Asia, increased rain- 
precipitation accompanied lowering of temperature — from 
which it might be inferred that precipitation in glacial times 
was greater, generally, than it is now. 

The remarkable climatic changes of the glacial or Pleisto- 
cene period were next considered. It had been proved that 
the period was interrupted certainly once — perhaps, as many 
geologists maintained, at least twice — by what were known 
as inter-glacial conditions. The evidence of this was treated 
in considerable detail, and the character of the inter-glacial 
climate was described as being markedly temperate and gen- 
ial. There could be no doubt whatever that the Pleistocene 
period was characterized by great oscillations of climate — 
ejctremely cold and very genial conditions alternating. The 
evidence of the post glacial beds showed likewise that these 
had been accumulated under similar, but much less marked, 
alternations of cold and temperate climates. Lastly, atten- 
tion was directed to the fact that both in Pleistocene and 
post-glacial times changes in the relative level of land and 
sea had taken place. 

Any suggested explanation which did not fully account 
for these various climatic and geographical conditions could 
not be satisfactory. The view which had met with consid- 
erable acceptance, especially by American geologists, was 
that which attributed the phenomena of glacial times to great 
movements of the earth's crust. Professor Geikie then pro- 
ceeded to examine that '* earth* movement hypothesis" in 
detail. He pointed out that in the first place there was not 
the least evidence of great continental elevations in the 
northern hemisphere, such as the hypothesis postulated. 
Next, he showed that even if the desiderated earth- move- 



ments were admitted, they would not account for the phe- 
nomena. Each of the several applications of this earth- 
movement hypothesis was criticised in succession, with the 
result that they were all found inadequate. Neither great 
elevation of the northern lands alone, nor such elevation 
accompanied by submergence of the Isthmus of Panama and 
the deflection of the Gulf Stream, would account for the pe- 
culiar conditions of the Ice Age. These changes, no doubt, 
would profoundly afi^ect the maritime regions of North 
America and Europe, but they would not reproduce the con- 
ditions that obtained at the climax of the Ice Age. Another 
objection to the earth-movement hypothesis was this, that it 
did not account for inter-glacial conditions. The advocates 
of that hypothesis imagined that those conditions would su- 
pervene when the highly-elevated northern regions were de- 
pressed to tlieir present level, and when the Isthmus of 
Panama reappeared. But these were precisely the conditions 
that obtained at the present time, and yet in spite of them 
the climate was neither so equable nor so genial as that 
which obtained in inter-glacial times and during the mild 
stage of the succeeding post-glacial period. The earth- 
movement hypothesis must be rejected, not only because it 
was highly improbable that such wonderfully rhythmic 
elevations and depressions of high northern lands and of the 
Isthmus of Panama could have taken place, but chiefly be- 
cause it did not explain the conditions of the glacial period, 
while it practically ignored those of inter-glacial times. 

Professor Geikie next considered the proofs of former sub- 
mergence which are so abundantly met with in temperate 
and northern latitudes, and discussed the various views 
which have been advanced to account for the facts. He 
concluded his address by considering an objection which had 
been urged against the physical theory of the glacial period 
as advocated by the late James Cro]!. This objection was 
based on certain estimates of the rate of erosion of river- 
valleys, the accumulation of alluvial deposits, and so forth, 
from which it was sought to show that only some 7,000 or 
10.000 years had elapsed since the close of the glacial period. 
The consideration that, if this contention were true, it would 
bring the close of the Ice Age down to the dawn of civiliza- 
tion in Egypt was rather startling, to say the least. The 
fact was, however, that all such estimates, however carefully 
made, were unreliable. Dr. CrolPs theory might some day 
be supplanted by one more satisfactory, but it would not be 
overturned by niggling and inconclusive measurements of 
that kind. That theory holds the field in giving the sim- 
plest and most consistent interpretation of the climatic vicis- 
situdes of the Pleistocene and post glacial periods, while it 
is the only one that throws any light on the very remarka- 
ble conditions that obtained during inter- glacial times. 



LETTERS TO THE EDITOR. 



«*« Oorre^pondentM are requested to be cm brief ae poeaible. The vrriter^i name 
it in all caeee required as proof of good faith . 

On request in advance, one hundred copies of the number edntaining his 
communication will be furnished free to any correspondent, 

2%« editor wiU be glad to publish any queries consonant with the character 
of the joumcU. 

The Loup Rivers in Nebraska. 

PERifTT me to submit through your columns to Professor Hicks 
the following questions and comments on his acceptable account 
of the Loup and Platte Rivers in Science for Jan. 29 last. 

The topographic maps of the region in question are too incom- 
plete for one to learn much from th^m concerning the present 
condition of the river valleys; but from general descriptions of 
that part of the country and from the brief mention by Professor 
Hicks of the *' channels excavated from fiftv to two hundred feet 
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in EK^t tertiary marls*' it may be inferred that the streams are 
little advanced in tbeir present cycle of development. Professor 
Hicks postulstes that at the beginning of the current cycle of 
river history, the several branches of the Loup River all pursued 
independent courses to the ^iatte. The origin of thoee early 
courses is not stated ; whether they were consequent on the slant- 
ing surface of the tertiary marls, or whether they represented the 
finally adopted poeitions of old rivers of a previous cycle of 
growth. 

Old rivers, revived by the uplift of the plains into a new cycle 
of growth are common enough in the western country, and per- 
haps the Platte and Loup may be of that kind ; but, if so, it does 
not seem possible to explain the present course of the main Loup 
River as resulting from a recent capture of its several north-west 
branches. River captures occur during the early maturity of a 
river system. If the Platte and the Loup are revived from the 
old stage of a previous cycle, the captures should have taken 
place in the earlier part of that cycle ; and when the river courses 
had thus become well adjusted, they would be maintained even 
after uplift and entrance into another cycle, unless distinctly new 
conditions were thereby introduced. The possibility of this will 
be considered in a later paragraph. 

If the rivers are not now in a second cycle of development, but 
are in their first cycle, having first taken their course when their 
re^on rose from the waters in which its strata were deposited, 
and having since then done nothing more than cut their shallow 
trenches in the general unbroken surface of the country, then we 
must ask whether their initial courses must have been in the 
arrangement postulated by Professor Hicks, or whether they may 
not from the beginning have had courses essentially on tbeir 
present lines of fiow. This latter alternative appears to be indi- 
cated at the end of Professor Hicks^s article, if I read it aright. 
Assuming that the last great tertiary lake not only submerged the 
area of the Loup River, but spread its lacustrine sediments over the 
surface so as to obliterate any channels of earlier date, then on 
the disappearance of the lake, the rivers would be newly devel- 
oped on the faint slopes of its deposits. The Platte, bringing 
down silt in large amount, may have been at that time a construc- 
tive river, busied in building up a broad delta- like fiood-plain, 
further and further out on the lacustrine deposits as they were 
revealed. If so, it would turn its lateral tributaries down-stream, 
and the existing arrangement would be produced without the aid 
of headwater erosion and capture. Hence, until the process of 
flood-plain deflection is excluded, it does not seem necessary to 
include the process of headwater erosion and capture. / 

But even if it be supposed that the courses of the rivers at the 
beginning of the present cycle were arranged as postulated by 
Professor Hicks, and that all of them from the Beaver to the 
South Loup entered directly into the Platte, it seems impossible to 
explain their present arrangement by the headwater erosion and 
piracy of the Loup. The conditions for so systematic a process do 
npt occur in the region under cons^ieration, as will appear from 
the following analysis. 

In the first place, it is important to remember that it is not the 
river tut the little trickling headwater streams on the slopes of 
the divides that do the capturing in cases of the kind here dis- 
cussed. The capture of one river by another, or lateral abstrac- 
tion, as described by Gilbert in his most original examination of 
this problem in his report on the Henry Mountains is a compara- 
tively rare occurrence, and is not applicable here. 

In the second place, capture by little headwaters is most com- 
mon in regions of tilted rocks of varied hardness, and on the 
headwaters of *' subsequent" streams; that is, streams whose 
headwater growth is dependent on the opportunity given by the 
weathering of some especially weak stratum, along whose strike 
the stream extends. No such special opportunity has been ofiPered 
to the Loup River in this region of horizontal beds. 

In the third place, as one headwater stream grows, all other 
adjacent headwaters of the same kind grow at about the same 
pace. Hence, if the Loup River has so greuUy extended itself by 
headwater erosion, all the other headwater streams should have 
grown also, and the country thereabouts would be much more dis- 
sected by channels than it now is. 



Finally ,'the location of Prairie Creek seems to contradict the 
supposition that the branches of Loup River ever joined the 
Platte directly; for, if they had, then Prairie Creek must be, like 
the supposed extension of the Loup, an example of headwater 
erosion ; and this is not to be thought of in a stream so systemati- 
cally located between two parallel and larger rivers in a district 
of horizontal beds. 

Taken all together, it does not seem necessary to give any es- 
pecial emphasis to headwater erosion and capture in this river 
system. The natural result of excessive. deposition along the 
Platte, as described by Professor Hicks, is alone suflAcient to ac- 
count for the present arrangement of the streams. The growth 
of the Platte flood-plain may have dammed back some of its tribu- 
taries, as certain branches of the Red River in Loui^dana are 
dammed back and converted into shallow lakes; and the present 
main Loup River would then be developed by lateral overflow 
along the margin of the flood-plain ; bat this is quite another pro- 
cess from headwater erosion and capture. 

These suggestions are only tentative ; for not having seen the 
region and having no full account of its geological history or of 
its topography, I can only submit them for criticism. 

W. M. DavBl 
Harvard College, Fel>. la 



Origin of the Fri^d Period in the Northern Hemisphere. 

In my letter, published in your issue of Oct. 16, 1 stated that 
the independent circulation of the southern ocean waters was the 
main cause of ice-sheets forming on the lands situated in the high 
latitudes of the southern hemisphere; and that such currents were 
caused by the strong westerly winds, which blew the sarface 
waters of the southern ocean constantly around the globe, and 
thus prevented the tropical surface currents from largely entering 
its waters. Consequently, through this cause and the ocnatant 
gathering of ice in the antarctic regions the temperature of the 
southern latitudes was slowly lowering; and that the growiog 
coldness would continue until the southern ice-sheets filled the 
Cape Horn channel and prevented the further independent more- 
men t of the southern ocean waters. This being aocomplished, the 
westerly winds would blow the surface waters of the sea away 
from the eastern side of the ice-formed isthmus and the southern 
lands of South America, and so cause a low sea-level, that would 
attract the surface waters of the tropical seas far into tfaesoatbeni 
latitudes, and thus in time furnish heat sufficient to melt the ice 
from the southern lands I also stated that an ice period coald 
not be perfected in the northern hemisphere without the assistance 
of cold derived from a frigid period in the southern hemtspboe. 
The independent circulation of the arctic waters is not complete, 
owing to land obstructions; but it is able to largely prevent the 
tropical Gulf Stream waters from entering the higher northern 
latitudes. The prevailing westerly winds blow the surface waters 
of the Atlantic away from the eastern shore of North America 
from Georgia to Labrador ; consequently the low sea-level tfaos 
caused attracts the high-level tropical waters of the Gulf of Mex- 
ico through the Florida channel well into the northern latitudes; 
and during the same time the westerly winds which blow the 81l^ 
face waters of the Atlantic away from the American coast are also 
causing a high sea- level on the seas abreast north-western Europe, 
which creates a return current through the Arctic Ocean, passing 
through the several straits leading into Baffins Bay, and also down 
the eastern coast of Greenland. Thus the ooean waters of the 
high northern latitu Jes maintain a partly independent circulatioQf 
which serves to crowd the Gulf Stream away from the higher laii' 
tudes, and thus lower the temperature of the arctic r^gioo& 
Through this exclusion of tropical waters, glaciers have formed 
on Greenland and other arctic shores ; and these glaciers are probe- 
bly slowly increasing, as every iceberg launched from the frigid 
lands and floated to the Gulf Stream lowers somewhat the tem- 
perature of the north Atlantic, and so causes conditions more 
favorable for larger accumulations of ice. Still it is probable M 
a northern ice period could not be perfected by this process alooe 
should the tropical and southern oceans maintain tbeir preseol 
temperature. But with the assistance of a frigid period in the 
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Boatbern hemisphere to cool the ocean waters and still farther 
lower the temperature of the Gulf Stream, and also the tropical 
currents of the oceans, including the great Japanese current, the ice 
period of both hemispheres would be brought about during the 
same era. For it is well known to those who have etudied the 
subject that the Gulf Stream derives a large portion of its heat 
from the south Atlantic; which would not he the case should the 
waters of the southern hemisphere be chilled by ice. For it ap- 
pears that all of the south Atlantic islands during frigid times were 
burdened with glaciers. Even the island of St. Helena, situated 
in the tropical zone, has the appearance of having been heavily 
iced during fome remote period. Its steep ravines, which, deepen 
a» they approach the sea, recall to the southern voyager the ice- 
worn islands of the higher latitudes. Thus when the temperate 
regions of both hemispheres were heavily iced the temperature of 
the tropical seas must have been comparatively low, especially on 
the eastern sides of the oceans which are swept by the polar cur- 
rents. Moreover, the sea was much Salter than now, on account 
of a large portion of its waters being absorbed by glaciers. Fur- 
thermore, whenever the arctic channels are filled with glaciers the 
independent circulation of the arctic waters must cease; conse- 
quently the Gulf Stream, meeting with less opposing polar cur- 
rents on its sweep northward, would thus be able to gain a much 
higher latitude than now. Although its waters at first svould be 
colder than they are to-day ; still their superior saltness would add 
to their ability for dissolving ice wherever they were able to flow. 
But it appears that the Gulf Stream and other tropical currents of 
the northern oceans would not be able to subdue the cold accu- 
mulated in northern ice- sheets without the assistance of a com- 
paratively warm ocean in the southern hemisphere. The southern 
seas being so much superior and so widely connected with the 
northern, the tropical currents of the latter seas would require 
the assistance of the southern oceans to subdue the cold of a 
northern ice period, in the same degree that it required their co- 
operation to bring about the frigid period. The arctic straits, 
which now facilitate the independent circulation of cold Arctic 
waters/would, when filled with glaciers, be slow to thaw out, even 
with the increasing warmth of the arctic regions, on account of 
being situated to the windward of the warm gulf currents. There- 
fore, the glaciers that filled their deep channels would be the last 
great body of ice to melt in the northern regions ; and for this 
reason it is probable that there are fragments of the old ice of the 
last frigid period still un melted and now form a portion of the 
lower shores of the arctic straits. This conclusion is in har- 
mony with reports from Point Barrow which inform us that a 
stratum of pure ice is found beneath the scanty soil. The low 
temperature of the waters of the tropical oceans during the per- 
fection of a frigid period must have been very destructive to 
oceanic life; while such as survived probably found refuge in 
nearly landlocked equatorial seas, where the waters were largely 
excluded from the colder ocean, and also freshened by such rivers 
as emptied into them. Meanwhile, the low temperature of the 
ocean must have chilled the atmosphere over the land to such a 
degree as to have caused the destruction of many species of ani- 
mals.x C. A. M. Tabeb. 

Lake Como, Florida, Feb. (k 



Electricity ia Agriculture. 



The abstract under the above title in Science for Jan. 16, 1892, 
which I have only just found time to read, proves very interest- 
ing to me, and I do not wish in any way to have it inferred that 
I disbelieve in the influence of electricity, at least indirectly , upon 
the growth of plants; but it does not seem out of place to call at- 
tention to the fact that the comparative rarity of mildew on plants 
Krown above electricity-bearing copper vrires in moist soil may be 
due to the action of the copper salts formed in killing the mildew 
rather than to electrical action. 

The roots of the lettuce in the experiment mentioned at *< Gar- 
den A" (SciencCy p. 86) are staW to have ** grown about the 
wires, as if there they found the greatest amount of nourishment,** 
etc. This would also be the result from the roots seeking the en- 
vironment best suited for growth, if the mildew could not thrive 



about the wires on account of the trace of copper salts which the'^ 
soil contained. 

The use of sprays containing copper salts, in the form of Bor* 
deaux mixture or similar compounds, as a preventive of mildew 
of grape-vines and other plants is well known, and the control 
plot, "Garden B," should have been provided with copper wires, 
exactly as was *^ Gkurden A," to make the results of the experi- 
ment conclusive. As I have not seen the original article in the 
Bulletin of the Hatch Experiment Station, from which the abstract 
in Science was taken, it may be the fact that this action of the 
copper salts upon mildew has been discussed there. 

Georoe Dimmook. 

Canoble Lake, N.H., Feb. 16. 



AMONG THE PUBLISHERa 



E. & F. N. Sfon & Co. announce /'Roll Turning for Sections 
in Steel and Iron," bj Adam Spencer. The subject of roll-turning 
is treated from a purely practical point, and for practical men. 
The drawings are the result of experience, and their value consists 
in the fact that they are working drawings, that is, drawings of 
rolls which have passed through the ordeal of actual work. The 
arrangement of the work is as follows: First, drawing of modern 
blooming for steel slabe, followed by a pair of billet rolls, then 
various sections showing the related grooves in cogging, roughing, 
and finishing rolls, with the position and character of collars re- 
quired. *' A Text- Book of the Science of Brewing,'* by Edward 
Ralph Moritz and George Harris Morris. The following extract 
from the introduction will show its character: ''The object of 
this work is to provide in a convenient and accessible form such 
knowledge of the processes of brewing and of the materials em- 
ployed in that industry as is at our disposal; and — so far as we 
are able — to connect such knowledge with the practice of brew- 
ing. - We therefore intend it as a text- book in which may be found 
the results of scienti%o research together with the practical con- 
clusions which we consider justly dedudble from them. We do 
fiot pretend that a perusal of our work will enable a novice to 
brew beer; neither will a study of it convert a purely practical 
man into a chemist. It is meimt, however, to lead the brewer to 
a better understanding of what we may term the physiology and 
pathology of brewing, and, by so doing, put at his disposal a means 
for more eflScient control over his operations.*' ''Manual of In- 
struction in Hard Soldering," by Harvey Rowell. "The Mechani- 
cal and Other Properties of Iron and Steel in Connection with 
Their Chemical Composition," by A. Vosuiaer, engineer. The author 
has gathered together the widely' scattered information on this 
important subject, and gives in brief outline the actual knowledge 
of the intimate connection that exists between the properties of 
steel and iron and their chemical composition. The elements — 
carbon, manganese, silicon, phosphorus, sulphur, copper, chro- 
mium, titanium, tungsten, aluminium, nickel, oobalt, arsenic, anti- 
mony, zinc, lead, tin, silver, molybdenum, vanadium, potassium, 
sodium, barium, strontium, calcium, and magnesium — have 
been considered separately and in the following manner : First, as 
to the metallurgical behavior of the elements in question; next, 
to deal with their influence on pig iron, cast iron, wrought iron, 
and steel ; lastly, the special uses made of them, and their occur- 
rence in manufactured objects. The gases, intermolecular, reac- 
tion, and mixed, have been carefully considered, and analyses 
given of foundry, bessemer, basic, and forge pig-irons, spiegel- 
irons, ferromanganese, ferrosilicons, ferrocbromes^ ferrotungsten, 
ferroaluminium, cast- irons, weld irons. Steel — railway material, 
structural steel, ordnance material, miscellaneous. With a dia- 
gram of silicon in cast iron, and of disappearance of carbon. 
Also a new edition of " A Practical Treatise upon Warming Build- 
ings by Hot Water." 

— Morris Phillips of the JETome Journal goes abroad every sum- 
mer for recreation and business. He has kept up that habit for 
nearly twenty years, besides travelling widely over this country, 
and as a result of his experiences he has just compiled a note- 
book of practical hints for tourists entitled " Abroad and at 
Home," in which he gives incidents of his travels, as well as a 
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cmiplete statistical and detailed accoant of the oo^t of trips in 
Europe and America. It promises to be a Talaabie guide-book 
for Americans. 

— Henry Holt & Co. will add immediately to Sneath*8 series of 
modem Philosophers, volumes extracted from Reid by Dr. Sneath 
of Yale Uniirersity ; from Spinoza, by Professor Pullerton of the 
Uniyersity of Pennsylvania; from Kant by Professor Watson of 
Queen^B College, Canada; and from Descartes, by Pit>fessor Torrey 
of the University of Vermont. They contemplate adding, in the 
near future, volumes from Berkeley, Hume, and Hegel. 

— ** The Basis of the Demand for the Public Regulation of 
Industries *' Is the title of a monograph by the Hon. W. D. Dab- 
ney, which lias recently been published by the American Acad- 
emy of Political and Social Science. There have been numbers 
of plans suggested to remedy these evils, the most notable of 
which is, probably, socialism. Mr. Dabney thinks that this plan 
will not be adopted, but that government regulation of private 
business will be tried as remedy for the existing evils of private 
monopolies. 

— The Department of Astronomy of the Brooklyn Institute of 
Arts and Sciences has just issued a '* Hand-book of Astronomy 
for 1892." The publication is in a new field, and is one that will 
command general interest and constant use by a very large num- 
ber of people who have considerable general knowledge of as- 



tronomy, and who desire to couple with information gained bj 
reading a practical knowledge from experience and obaervatiOT. 
The new publication is designed to aid in the~ obeeryation of the 
planets and the constellations every hour when they are visible 
during the year 1893. The band book will not only prove inter- 
esting to the ** amateur '* astronomer, but also to those who sre 
working with in^rnments in observatories. It contains caleodan 
of the eclipses of the san and moon, of the periods of the inferior 
planets as morning and evening stars, and of the periods of the 
greatest brilliancy and elongation of the planets, a selection of the 
most important occultations of stars, calendarp of the positions of 
the sun, moon, and planets for each day of each month, brief ac- 
counts of the opposition of Mars, of the evidence of Venus' rota- 
tion, tables showing the motions and positions of Jupiter's satel- 
lites, the names and positions of colored stars and double stars, 
tables of the variable stars of long periods and of short periods, 
accounts of the zodiacal light and the principal meteoric showers 
of the year, together with a great deal of valuable informatioo 
concerning the satellites, the distances of planets and stan, the 
lengths of the years of the planets and the weights and diinensioDS 
of the members of the solar system. A calendar for the seasons 
and the church calendar are convenient additions. Copies of the 
hand-book may be purchased by members of the institute, or bj 
others interested in astronomy, at twenty cents per copy, includ- 
ing postage. 



CALENDAR OF SCXJIETIES. 

Philosophical Society, Washington. 

Feb. 18.->-Oardiner O. Hubbard, The His- 
tory of the Education of the Deaf; A. W. 
Greely, Some Peculiarities in the Rainfall 
of Texas. 

Society of Natural History, Boston. 

Feb. 17.— George L. Goodale, Illustrations 
of Vegetation in Ceylon. 

Publications received at Editor's Office. 



BowBBB, Bdwabd a. Elements of Pluie Mid Solid 
Geometry. Sd ed. Boston, O. G. Heath A Co. 
ir 808p. $1.85. 

Bboocwat, fbbd J. Essentials of Medical Physics. 
PhUa., W. B. Saunders. 1««. 880 p. |1 net. 

Habtabd Collbob. Annual Reports of the Presi- 
dent and Treasurer, 1800-01. Cambridge, The 
University. 8<*, paper. SIM p. 

HfeMPCL, Waltbbb. Methods of Oas Analysis. 
Trans, from the German by L. M. Dennis. Mew 
Tork, MaomlUan A Co. lir>. 401 p. $1.00. 

LbFavbl, Carrioa. Oelsartean Physical Culture. 
New York, Fowler A Wells Co. 1S«, paper. 106 p. 

McKiLLOP, DuoALD. Shorthand and Typewriting. 

• New Tork, Fowler A Wells Co. 18», paper. 188 p. 

MuBBO, J. Heroes of the Telegraph. London, Re- 
ligious Tract Society. 12», 888p. $1.40. 

MusBUM or FiMB Abts. Catalogue of the Print De 
partment. Boston, The Museum. IS^, paper. 

SooTT, W. The Lady of the Lake. 9d. by William 
J. Rolfe. Boston, Houghton, MllBln A Co. 16*, 
paper. 278 p. 80 cents. 

8cbibncb*s Maoabihb. Index to Vols. I-X. New 
Tork, Charlcfl Scribner's Sons. 8*. 80 p. 

Tbubstob, Robbbt H. A Manual of the Steam En 
gine. Part II. Design, ConstmotioB and Opera- 
tion. New Tork, John Wiley A Sons. 8*. 057 p. 

Wbitb. Cbarlbs B. Number Lessons. Boston, D. 
C. Heath A Co. ]8«. 801 p. 45 cents. 



Wants. 



Business Department. 



Intending investors and others interested 
in real estate matters in the rapidly devel- 
oping^ State of Washington are invited to 
give a careful readix^ of the advertisement 
of the Washington Fire Clay Company on 
first page of this number. Mr. C. Cooper 
Clark, Vice-President, will show photographs 
and blue prints of the property advertised. 
The writer is personally acquainted with all 
the officers and many of the stockholders of 
this company and can vouch for the entire 
reliability and truthfulness of any state- 
ments they may make. 



A ny /ert^m $*ekimg a ^oHiian for which ht it qu»ii- 
A*d By hi* tdtntifit aitainmtnii^ ^rmny^trsen itthing 
t9mt ont to fill a position tf^ this character ^ b4 it thai 
•/» toiuhtr of tctenct^chtmitt^ drau/ghtsmau^ or whai 
mot, may havo tho * tvamt* inserted undor this head 
prkb of cost, i/ he eaiisfiee the Jmblieher of the suit' 
able character of his amplication, A ny person seehiug 
it^/ormation on any scientific question, the euldress ej 
any scientific man, or who can in any way use this col' 
umn for a purpose consonant with the nature of the 
Paper, is cordially invited to do so. 



A PROFESSORSHIP in Chemistry is wanted by 
one who has had five years* experience in that 
capacity. Would prefer to glTC instruction bv 
lectures and ezperlments rather than by text-book 
methods. Would like a position in a college or unl- 
Teralty where there is a good student's laboratory. 
Special points of strength claimed are: (1) Thorough 
control of a class and good order during lectures 
and recitations. (8) Accuracy In experimenting 
with chemicals and skill in the manl|;>n!ation <» 
chemical appuatna. The permission of several dis- 
tinguished educators has been given to refer to 
them if required. Would not care to accept a po- 
sition paying less than $1,600. Address B. B., care 
of Scienof, 874 Broadway, New T<^rk. 

ADDRESS WANTED.— Will some one please send 
the address of the Secretary of the American 
Philological Society. Also that of Herbert Spencer. 
"ADDISON," Room 64, 104 Madison St., Chicago, 111. 



A DDRE8SES of Old Book Dealers wanted.- Wish- 
i\ ing to obtain a number of old books out of print, 
I very much desire the addresses or catalogues of 
rare second-hand book dealers. If .there Is a direc- 
tory or Ust of such dealers I should like to obtain 
poMCSslon of one. W. A. BLAKBLT, Chicago, 111. 



W' 



ANTED.— Books on the Magic Lantern. Will 
excliange, " How the Farm Pays," by Cosier 
and Henderson; "Culture of Farm Crops.'" by 
Stewart; "American Agriculturist," 1800 and 1891. 
I. SLBB ATKINSON, 48 Wallace St., Orange, N. J. 



WANTED.-<1) A white man yersed in wood and 
iron workiDg,able to work from specifications 
and plans, suited for an instructor of boys; his bus- 
iness to have charge of shops of school, outliDe and 
direct the work for foremen and students: walary to 
b9 91,000 per annum (nine months). (8) A man 
(black preferred) to teach the colored, iron working 
and forging, subordinate to the preceding; salary, 
S720. Co) A man (white) competent to take classes 
in engineering (assistant's position), but with the 
ability to perform any of the work required in aav 
of the ordinary engineering courses of our universi- 
ties; salary from 9l«000 to 91.5U0. A. H. DEALS, 
MiUedgevilie, Oa. 



BOOKS s HoDV to Ezcliaiigfe them for 
others. Send a postal to the ScuNon exchange 
column (insertion free), stating briefly what you 
want to exchange. Sciknob, 874 Broadway, New 
York. 



Exchancres. 

[Free of charge to all, if of satiafiactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.] 

Te exchange ; Experiment Station bnlletlaa and 
reports for bulletins and reports not in my file. I 
will send list of what I have for exchange. P. H. 
ROLFS, Lake City, Florida. 

Finished specimens of all oolocs of Vermont isaible Car 
fine fossils or crystals. Will be nren only for Tslnable 
spedmens because of the cost of polishing. GEO. W. 
PERRY, State (Geologist, Rutland^ Vt. 



For eiKliasge. — ^Three 




Institution of the iSabbath Day, Its Uses astf 
Abuses," bv W. L. Fisher, 1859; '* Humorous Phases of 
the Law,' by Irring Browne; or other woHcs amonataf 
to value of books exchanged, on the qucstioia of govcn- 
mental l^islation in reference to religion. perKmai ubeitT. 
etc. If preferred, I will sell ^'American State Puenr 
and buy other books on the subject. WILLIAM AD- 
DISON BLAKELY, Chicago, 111. 

Wanted, in exchange for the following worics, say 
standard works on Surgery and on Diseases of CbildreB: 




landj*' Samuels* ** Our Northern and Eastern Biids;"* aU 
the Reporu on the Birds of the Pacific R. R. SomT, 
bound in a rob., morocco; and a complete set of the 
ReporU of the Arkansas Geolomcal Surrey. Please rare 
editions and dates in corresponding. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 



Wanted to buy or exchange a copy of Holbrooke 
North American Herpetology, by John Edwards. s«dk 
Philadelphia, 1848. G. BAUR, Clar 
Worcester, Mass. 



Clark UaivoBty, 



For sale or exchange, LeConte, *'Geol' 



Qnais, 



ror saw or ezcnange, i^v^onie, "oeoiogy; unaa^ 
"Anatomy," a roU ; Foster, "Pbprsiology," Eng. editioB^ 



four, ** Embryology," % toIs 
Science^ 18 vols., unbound. 
Lexington, Ky. 



Morphology: Bal- 

., Leidy, ^« Rhiiopods^* 

C T. TicCUNTOCt 



for **Danrinisin,*' by A 
Darwin, ^'Descent 



of 



(Copyrifh 
isinof Spi 



'Origin 
Man,*'* by Darwin, 



Place in Nature," Huxley, **Menur Evolution iaAsi- 
mals," by Romanes, *'Pre-Adamites,*' by WincheU. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt UnivcHttf, 
Nashville, Tenn. 

For Sale or Exchange for books a compfete pmste 
chemical laboratory outfit. Includes large Beclter b»l- 
ance (aoog to i-iomic), platinum dishes and cradUci, 
agate motors, glass-blowing apparatus, etc. For sale ii 
part or whole. Also complete file of Simman'sjomrweh 
i86a-i88s (6a-7x bound); Smithsonian Reports, 1854-1II3; 
U. S. Coast Survey. xSm^iMo. Full particulais to cs* 
quireis. F. GARDINER, JH., Pomfcet, Cona. 
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— The Chavtauquan for March prearata tbe following among 
other ariiclra: Qrowth and Distribution of Population in the 
CniW States, by General Francis A. Walker; Physical Culture, 
II., bf J. M. Buckle; ; National Agencies for Scientific Redparcb, 
v., bj Major J, W. Powell; Oopaja Perils, by Felix L. OsWaW, 
M.D ; The Ownerahip of Utenry Property, by Oeorge Haven 
Putnam ; Lyceum Attractions of To-day, by W. H. Steng«r; The 
National Library and its Librarian, by Fannie C. W. Barbonr; 
Words to tbe Dvat, by Katherine Armstrong; What Women Owe 
to Inveutions, by Margaret N. Wishard. 

— John Wiley & Sons have in preparation a work on timber 
and metallic structiues entitled " Theory and Practice in the De- 
signing of Modern Framed Stmcturea." This book is written 
jcridtly by Professor J. B. Johnson, author of " Theory and Prac- 
tioe of Surreying," and professor of civil engineering in Washing- 
ton University, St. Louis, by Hr. C. W. Bryan, designing engi- 
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neer of the Edge Moor Bridge Works, Wilmington, Del., and by 
F. E. Turnesure, instructor in civil engineering in Washington 
University. It will describe in sreat detail the most modem and 
approved Btylps of structures and methods of analyRi<i. giving only 
a historical review of obsolete forms of trusses and abandoned 
analytical methods, tt will trpat not only of bridges and roofa 
but also of trestles, viaducts, stand-pipe?, elevated (anf s, and steel 
skeletons for high buildiu'^ It will be adapted to cerve both a* 
a text-book in the higher engineeriog schoals and as a hand-book 
for the designing engineer. 

— Houghton, Mifflin, &Co. have just ready "Hark Hopkins," 
illuHrrious as president of Williams College for tfairty-siz yeais, 
andaa president of the American Board of Commiesionera for 
Foreign Missions for thirty years, by Professor Franklin Carter, 
present president of Williams College; also a new wtvk, by Dr. 
Joslab Royce, entitled " The Spirit of Modern Philosophy." 



PROPRIETARY. 



A^iac 



A most excellent and agree- 
able tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 

Dr. Ephkaih Batuaji, Cedarville, N. J., 
■ays: 

" I have used it for several years, not only 
in my practice, but in my own individnat 
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one of the best nerve tonics that we possess. 
For mental ezhaostion or overwork it gives 
renewed strength and vigor to the entire 

Descriptive pamphlet free. 

Rwiford DiMnicil Work), Prwidncs, R. I. 

Beware of Snbititntes and Imitations. 
OAVTIOH.— Be snre the trord "Hora- 
r«nl<«» la on (ke label. All others are 
■partaBS. Never eold In halk. 
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ADVERTISING RATES. 

BitablUhed J«iu.ry. 1891. 

INSIDE PAGES. 

Per lini, (gate mEaaurc, 14 line* to an loch ijc. 
" column, -' 140 linaa, tlo.aB 

" paga. threi columns. 410 IlDCS, • 50.00 

LAST OUTSIDE PAGE 

AND PAGES FACING READING 

MATTER. 



•«-<■ 



Par line, aeate meaaare. 14 linaa la an iach^ 
" p>a*. three columna, 41a line 

FIRST OUTSIDE TITLE-PAGE, 
Doubla-columa apac* at top ncit Contents, 9y 
Trlpli-column apace, below Contents, - jc 
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"'U " i ■■ 



:t tot preferred position 



NotbioK inaerted 10 r leaa man f i.oo a time. 

Reading Hatter Notices, under that caption, 
30C. • count line, aet in noupanil. 

Copy abould be in ofBce not later than Wednca- 
day oftheweekoflaaue. 

Henry F. Taylor, 

47 Larayette Place. Hew York. 



BOOKS, ETC. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSiOLOfiy. 

Per UK In CoIleEO and Normal Schooli. Price <o cenu 
Sent f lee by po» by 

N. V. O. BODfiBS, BT'I Broadway, N. V. 



KM. MAG. EXCMANGi 



Mu- 



MISCELLANEOUS. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPS^IOS Aim STANDAHD QOALITJ. 
Leading N(«.i 048. M, 130, 135, 239, 333 



67PAHK PIACE. NEW YORK 



PATENTS 



MINERALOGY. 



Course of Mineralogy for Toinj Feoph. 



ecu nnai Q Cat reiulT rgr aeCtlnc. HaTlnaimr- 
bEM UrnLO. cbaaeilaliunioCatUieHeiloaalo- 
wUly, we are aAeriuUMm at abont cme-atlb Jawalai^ 
prioea;»c.n,tIJhB,aL TbtalaarangpparMnlVM 
Hcare a OHnmTerT cheap. 110pp. Mineral Catalosoa 
UclncknbXo-SoppleiiiantlB. CrBO.L.ENaLuaaOD- 
Ulneralottatt. M and m BroadirM'. New York Oltr. 



20 QBBfSTONBS FBBB >■ a prenlpn 
Kith THB OBBAT DIVIVB, 

^«ae GemafcoDea are cut and polished ready for 
Jflwalry moontlnc, aad are etven frea to eaoh now 
>nl>Banber aending • I , price of yeariy aubaeriptloa. 

Addrms THB CHEAT DIVIDB, 
IfilA Arapahoe St., Beaver, Colo. 




DO YOD INTEND TO BDILD? 



, BrTaDged In 

plans, deaeriptlona, and ._ 

boneee. They alao give prloea . 



and which mnf one eau nnderataod. Vol. 



It tor lOfi taatrfUl, : 

Working Pl«n», Detaili., , . 

nalalakea or qaarrdla with your bnlld- 



rol. I. coDtalns an oopyrlrbted dealnia ol 
lontalna Sit oopyrlEbtad ^edlgna. tlHOO u 
h ISOOO to lOOM. Price, by mail, Cl.OV 



i> or pu.uu lor lae aei. 

'COLONIAI. HOC8BS," a TOlome showing Perapeotlve* and Floo_ .. 

honaes arranged In the Inioiltable style of the Colonial Arohltaotnn, and bavlDg all moden 
arrangementa tor eomtort. Prioe, ta.OO, 

">ICTDHBM|IIB HOUSES FOR FOBB8T ANB 8BOBB"i— TbU ahow 
Pen^ioatiTea and Eloor Plana of new dealgna (or Samraer Cottages, which are romantia 
oontfluient, aed obeap. Price 1 1 lOO, by malL 

N, D, G, HODGES, 874 Broadiaj, New York 
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DBT GOODti), ETC. 



LACES. 

Real Point Alencon, Gaze & Applique 

NBW AND BBACTIFiri. DB8IONS. 

Bridal Yells, Dochesse, Potat and ippUqne. 

LOOM LACES, 



Point de Gene, Point Gaze, Blacic, White & ifei 

BNTIRELY NBW EFFECTS. 

REAL THREAD FACE VEILS. 
SILK NETS, VEILINGS. 



JmacidwcuLi CAj h^ih dt. 



NEW YORK. 



DRESS GOODS. 

V 

FEBRUARY OPENING. 

In order to generally introduce the many 
peculiar and intricate weaves of our new Im- 
portations of Dress Goods, we have arranged 
for a special exhibit this week. 

The largest and most variM stock of High 
Class Woolens we have ever shown. 

Rouhaix Serges, Goffered Crepes, Fluted 
Crepons, Transparent effects In the new 
cords, are among the novelties. 

The new shades show a marked difference 
fhim those of last season. This change will 
be observed both in the plain and the fancy 
fkbrics. 

We desire every one to see these novel and 
beautiful goods. 



James McCrccry & Co. 

BROADWAY & llttl STREET, 
NEW YORK. 



ffASTE 

Emliroiilery VMi 

' Fftctory Ends at half price; one onnoe In a box. All 
cpod allk and good colon. Sent by mail on receipt of 
fi) cents; 100 crasy stitches in eachpadcage. Ijatest and 
beet book on Art Needlework, only 10 cents. A beanU^ 
fal assortment chenille and arrasene ; 16 new shades in 

each for 60 cents. Send postal note or stugips to ^ ^ 

THE BRAINBRD ST ARMSTBONg^ SPOOL 
BILK CO.. 62ft Broadway, New York, or SSI Market 

I'or the names and 'addresses of 10 ladles interested in 
Art Needlework we wiU send one book free. 
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Mew Method of Protecting Property 
from Lightning. 

The Lightning Dispeller. 

Price, $20 to $30.— According to size. 

The Patent Lightning Dispeller is a conduc- 
tor specially designed to dissipate the energy 
of a lightning discharge, — ^to prevent its 
doing hum, — placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 

Correspondence solicited. 



TACOMA 



AGEN TS WA NTED. 

The American Li^tning Protection Company 

United Banl( Building, Sioux City, Iowa. 

INVESTMENTS 
FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Take full charge of property for the 

EASTERN INVESTOR. 

City, Town, and Suburban Lots, 

Garden, Fruit, Hop and Timber Lands. 

10*l« Guniteed OD alllnTestments. 

Houses for sale on the|instalment plan, by which 
the purchaser can obtain an income suificient to 
cover all payments, including taxe8,in8urance,etc. 

Information regarding any particular point in 
the State of Washington gladly furnished upon 
application. Personal attention given to all loans. 
Correspondence solicited. Refer, by permission, 
to the Pacific National Bank, Tacoma, Wash.; 
Qeo. H. Tilley, Esq., Secretary and Treasurer of 
the Southern Express Co., and Frederick C. Clark, 
of Clark, Chapin ft Bushnell, New York. 

Address 504 California Brk,Tacoma,WAsh. 

Eastern Representative, 
H. F. TAYLOR, 47 Lafayette Place, New York. 
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COMPANY. 

99 IM ST., BOSTOH, im 



Tbiii'.Coinpaiiy owns the Letten 
Patent granted to Alexander Grsp 
ham Bell, March 7th, 1876, No. 
174,4:65, and January SO, 1877, 
No. 186,787. 

The Transmission of Speech I97 
all known forms of ELBCTBIC 
SPEAKING TEIiEPHONES iii- 
fHnges the right secured to this 
Company by the above patents, snd 
renders each indiTldual user oftel- 
ephones, not Aimished by it or its 
licensees, responsible for such un- 
lawfol use, and all the conse- 
quences thereof and liable to suit 
therefor. 



TAGOIA 



SOUTH BEND 
PU6ET CITY 



INYESTMEHTS 



I CltTARANTEB IS per e«nt p«r aaavM 

in any of the above cities. I have made from 40 to 
50 per cent, per annum for non-residents. I slso 
make first mortgage, Improved real estate losmos 
unquestionable securities from 8 to 10 per oeat par 
annum net. Also have ohoioe bargains in FanBf 
Hop, Har and Garden Lands. Conespond- 
enoe Solicited regarding Western WasMngtoa. All 
inquiries answered promptly. Address 

A. O. SICKBLS, Taeoma, Urnshlnctoa 



PROTEC TION FROM LIGE TMING. 

All the capital desired for the parent company 
to handle my patents on a new method of protect- 
ing buildings from lightning has been subscribed. 
Sub-companies and agencies to introduce the 
invention are forming, and any desirous of tak- 
ing State-rights should address The American 
Lightning Protection Co., Sioux City, Iowa. 

The English patent is for sale, and offers 
an excellent opportunity fol* the formation of a 
company now that the American company is so 
favorably started. 

N. D. C. HODGES. 874 Broadway. New York. 
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PUBLISHED BT N. D. G. HODOBS, 874 BROADWAY, NEW YORK. 
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' Natural Law is a new word. It is the last 
and the most magnificent discovery of science!' 



NATURAL LAW IN THE SPmiTTTAL 

WORLD. By Henry Drummond. Cheaper 
edition, pp. 488, 12mO| cloth, 75 cents. 

Contents: Preface, Introduction, Bio- 
genesis. Degeneration, Growth, Death, 
Mortification, Eternal Life, Environment, 
Conformity to Type, Semi - Parasitism, 
Parasitism, Classification. 

A SOTTTHERN PLANTER. By Susan 

Dabney Smedes. Sixth edition, 12mo, 

cloth, 341pp., $1.50. 

QLADSTONE writes : My interest in the toork 
i» not only lively hut profound. . . . The exhi- 
bition of one of the very noblest of human char- 
acters.— Haw AUDrnv Castlb, Oot. 12, ]889. , , 

" The toriter leads us into a new field— the daily 
life and experiences of a Southern gentleman liv- 
ing with his large family of sons and daughters in 
the midst of his slaves. It furnishes a picture of 
the life of a Southern country gentleman of from 
90 to 40 years of age complete and cuscurate in 
detail. It is the life of a proud, guileless^ and 
honorable gentleman— such a character as Thack- 
eray loved.^^—Sr Louis Rbpdblican. 



ORDER IN THE PHYSICAL WORLD 

and its First Cause According to Modern 
Science. From the French. 12mo, cloth, 
$1.00. 

"AUis^ how often is the reader surpriaed and be- 
trayed by the catching title pojfe ^Modern Science,^ 
pasted on books poor in science and literature, 
and but too frequently destined to divulgate the 
unsound and unwholesome doctrines of positiv- 
ism or materialism. Here^ at leasts the case is 
otherwise; for the work of which we speak offers ua 
science of a true and healthy tone in service of 
the good caiMe."— Fbom Ihtroduotion. 

THE WILL POWER, Its Range in Action. 

By J. MiLNER FoTHEROiLL, M.D. Third 
edition, cloth, 12mo. Price, 60 cents. 

Contents: The Will, The Will in Bela- 
*tion to the Inherited Character, The Will 
in Relation to Self Cultutre, Will and Cir- 
cumstance, The Will Fight, The Will in 
Disease, Conclusion. 

** The great difference betioeen men, bettoeen the 
feeble and ih^ powerful, the great and the insig' 
nificant is eryergy— invincible determinatifm — a 
purpose once fixed and then death or victory.'^''— 
FowBLL Buxton. 



JAMES POTT & CO., Publishers, 14 & 16 Astor Place, New York. 



7% IMPROVEMENT BONDS. 

Secured by Real Estate worth Four Times the Amount of the Mortgage. 

ft 

The attention of investors having money to invest and wishing a little higher rate of interest than is usually realized from Eastern 
securities, is invited to some bonds that bear 7 per cent, annual interest, and are so amply secured by real estate as to commend them to 
the most careful and conservative investor. • 

These are Improvemei|t Bonds of the Port Worth and Arlinj^ton Heights Land and Invest- 
ment Co. which owns the beautiful suburban addition to Port Worth, Texas, known as Arling- 
ton Heights. They are issued to the amount of $100,000.00, and are for the purpose of erecting 
a large and commodious Hotel at the Heights. 

The site selected for the building is on very high ground ; it is the most desirable tract in the addition, and includes a full block. The 
hotel and site are mortgaged to secure the bonds, and 100 block% of fortv lots each, are alflO induded in the mortgage. Valuing 
the blocks at $8,000 each, a security is given of about four dollars^ wortn of real estate to one dollar's worth of bonds. Surrounding 
blocks of the same class have been sold for more than $8,000 per block, and the property is constantly increasing in value. 

With its improved and unimproved land^ Electric Street Bailway, Electric Light Plant, complete Water System, Mortgage Notes, 
etc., the company possesses assets over liabilities of more than one million of dollars. 

The bonds mature at the rate of $10,000 per year, beginning with January 1st, 1897. The Company has the privilege of calling them 
all in on and after January 1, 1902. They are issued in denominations of $250 and $500, with the interest payable July 1 and January 1, 
in coupon form. 

Each $1,000 worth of the bonds is secured by a specified block, which is released as the bond is retired; as the hotel and site remains 
a mortgage for all of the bonds, the security becomes even stronger as the bonds are paid off. 

The entire mortgaged property is held in trust for the bondholders, by the Franklin Trust Co. , of Brooklyn, through whom the interest 
and principal will be paid. The Trust Company can foreclose in the event of default of interest or principal. 

The bonds bear interest from January 1, lo92. They are sold at par with accrued interest ; a large proportion of them have already 
b^en sold; the hotel is already in course of construction. 

A few lots can be purchased in this addition which promise large returns after a few years' holding. 

Further information given by letter or private interview. 

E. W. WATKINS, 1 56 BROADWAY, NEW YORK. 



11 



SCIENCE. 



[Vol. XIX. No. 473 



MACMILLA N & CO.'S N EW BOOKS. 

THE STORY OF THE HILLS. 

A Popular Account of Mountains an i How They are Made. 

By the Rev. H. N. HurcHiifSON, Author of "The Autobiography of the Earth.'* With 

numerous Illustrations. 12mo, cloth, |1.5U. 

*'Theaatkor aims ^'> cnlUTate a saoae of the beauty of the mmntatus He touch^ii apon the place 
tbey have held iu sacred and profane litoratore; be shows the iufluenoe o( t':ie iDOuntatD« apou the lives 
%nd charaoterHOt the people that lire amonj^ them describes some of the natural phenoroeoa of mountain 
regions, their plants and animals, etc., and. withoat entering too deeply into the mysteries "f k^o^oky* he 
g.ves much interesting information about the structure of mountaiQs,th«ir orlgin,age,etc. "-Home Jo umaJ. 

GEOLOGICAL SKETCHES: At Hpme and Abroad. 

By Abchibald Gbikoe, F R.S., LL D. Director General o ' the Geological Surveys of 
Great Britain and Ireland. New Edition. With Illustrations. 12nio, $1.50. 

THE PLANT WORLD: Its Past, Present, and Future. 

An Introduction to the Study of Botany. By Geobok Masske. With 56 Illustrations. 
12mo, cloth, $1.00. 

THE PRACTICAL TELEPHONE HANDBOOK, 
And Guide to the Telephone Exchange. 

By JosKPH PooLV. Wi£h 227 Illustrations. 12mo, cloth, $1 00. 

METHODS OF GAS ANALYSIS. 

By Dr. Walthsb Hi mpbl. Translated from the second German Edition by L. M. DaNiiis. 
Idmo, cloth, $1.90. 
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The Art and Craft of Cabi- 
net-Making. 

A practical handbook to the construction of 
cabinet furniture. By David Dennino. 
With 219 Illustrations. 12mo, cloth, $1 .50. 



The Optics of Photography 

And Photographic Lenses. By J. Tbaill 
Tatlob. With 68 Illustrations. 12mo, 
cloth, $1.00. 



MACMILLAN & CO., 112 Fourth Avenue, New York. 

LONGMANS. GREEfTsrCO.'S 

NEW BOOKS. 

THE PRINCl PILES OF CHE9IISTRY. 

By D. MendslAcff, Professor of Chemistry in the University of St. Petersburg. Trans- 
lated bv Gkobqe Kakbnskt, A.R.S.tf. of the Imperial itfint, St. Petersburg, and 
Edited by A. J. Gbeenaway, F.I.C, Sub-Editor of the Journal of the Chemical So 
oiety. 2vols., 8vo. $10.00. 

OST WALDOS SOLUTIONS. 

By W. OsTWALD, Professor of Chemistry in the Uni versity of Leipzig. Being the Fourth Book, 
with some additions, of the second edition of Ostwald* s ' * Lehrbuch der Allgemeinen 
Ohemie." Translated by M. M. Paitisoit Muib, Fellow of Gonville and Caius College, 
Cambridge. 8vo. $8.00. 

EPIDEMIC INFLUENZA. 

Notes on its Origin and Method of Spread. By Richabd Sisley, M.D., Member of the Royal 
College of Physicians of London. 8vo. $2.50. 

** If Dr. Sisley 's oonclusiens »*'e regarded, maoh slokness. suffering, and death will be spared to future 
epidemics. "-^HC Mbdioal and Subqioal Bcpobtbb (Philadelphia). 

INFL.IJE1VZA, 

And the Laws of England concerning Infectious Diseases. By Richard Sibley, M.D., &c. 
Demy 8vo, paper covers. 40 cents. 

EVIDENCES OF THE C0III]III;NICABIL.ITY OF CONSVUIPTIOIV. 

By G. A. Hebon, M.D. (Glas), F.R C.P., Physician to the City of London Hospital for 
Diseases of the Chest. 8vo, 178 pages. $«.75. 

AN INTRODUCTION TO HUMAN PHYSIOLOGY. 

By Augustus D. Wallbb, M.D., Lecturer on Physiology at St. Mary's Hospital Medical 
School, London; late External Examiner at the Victoria University. With 292 Illus- 
trations. 8vo. $6.00. 

LONGMANS, GREEN & CO., 15 East i6tli Street, New York. 



Did you ever see a sickly 
baby with dimples .^ or a heal- 
thy one without them? 

A thin baby is always deli- 
cate. Nobody worries about 
a plump one. 

If you can get your baby 
plump, he is almost sure to 
be well. If you can get him 
well, he is almost sure to be 
plump. 

The way to do both^there 
IS but one way — is by care- 
ful LIVING. Sometimes this 
depends on Scott's Emulsion 
of cod-liver oil. 

We wiU send you a book 
on it; free. 



Scott ft BowMS, Chemists, 13a Sooth sdk Avcdw, 
New York. 
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J. W. BOUTON, 

DfPOBTBB OF 

RARE AMD STANDARD BOOKS, 

In all Departments of Literature, Andent 
and Modern. 

Architecture, Fine Sngravings, and 
niustrated Works. 

IUii][iiiiteAMiaals,i:arl7Priiti!lBinb, BiuHu (etc 

8 West 28th Street 

(JBef«c»eeit JFifih Avenue and Mroaidimmy\ 
NEW YORK. 

Libraries Purchased for Cash. 
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FEB. S9, 

8.16. 

WEDNESDAY 

HAB0H2, 
8.16. 

SATURDAY, 

Matinee 
at 2. 



o zi jSl sar X 

TUP ra THE MaaH. 

Entirely Remodelled New Views 

Mandflcent repreaentation of 
soiur and lanar eclipses, ete. 

CARNBOIE MUSIC HALL 
Blih Street and 7th Avenme, 

Mr. GARRETT P. SERVISS, 

the well-known and popular writer 
and lecturer on astronomy, hu 
been engaged to explain the soeiict 
and yiews as they pass before tbe 
audience. 

THE 

GREAT TOWER 

OP THE 

MADISON SQUARE GARDEN 

NOW OBEX 

Dally f^om 9 A.m. nntll 10 P.M. 

AdmlaslOBf SSc 

The most Perfect and Delightful View of Nev 
York ever witnessed. 
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Rocks, 

Fossils, 

Casts of Fossils, 

Geoloyleal 

Relief Maps. | 



Ward'sNatural Science Establishment 

Mineralogy, Geology, Paleontology, Zoology, Osteology, Anatomy. 

Send for Circular. ROCHESTER, N. Y. 
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RECENT WORK ON PLA.NT DISEASES BY THE DE- 
PAJITMENT OF AGRICULTURE. 

Fabmebs' Bulletin No. 5, on '' Treatment of Smuts of 
Oats and Wheat/^ is in press and will shortly be issued by 
the Department of Agriculture. It has been written by W. 
T. Swingle, a special agent of the Division of Vegetable 
Pathology, who has studied the subject for three or four 
years past After describing the loose smut of oats and the 
stinking smuts of wheat, there is given a statement of the loss 
resulting from the diseases. That from the former is esti- 
mated at from 5 to 10 per cent of the crop, but from the 
latter as much as 40 to 50 per cent. The author calculates 
that if the oats had been treated as now recommended, there 
would have been saved to the country between 1880 and 1890 
over $162,000,000. 

The treatment, however, now used to prevent smut was 
only discovered in 1887, and it is known as the Jensen hot- 
water treatment. The process given is to immerse the seed 
to be treated, placed previously in a wire-netted receptacle 
or some other perforated vessel so that the water percolates 
freely, in a kettle of water at a temperature of 110° F., until 
all the grains are thoroughly wetted. Then plunge them 
into a second vessel, with the water heated to 132^^, for fif- 
teen minutes, dipping up and down and twirling around so 
that the hot water comes into contact with all the grains. 
They are then taken out and dried thoroughly if not sown 
immediately, but only partially dried if the grain is not to be 
kept. The treatment for wheat is similar, but the water 
should be heated to a temperature of 143^^, and the seed im- 
mersed only five minutes. 

Potassium sulphide, in the proportions of 1 pound to 24 
gallons of water, in which the oats are soaked for 24 hours, 
is also recommended. If made of double strength, an im- 
mersion of 12 hours will be sufficient For wheat a solution 
of 1 pound of copper sulphate to 24 gallons of water, soaking 
12 bours^ and then leaving for 5 or 10 minutes in lime-water 
made by slaking % pound of lime in 10 gallons of water, is 
considered beneficial in preventing stinking smut of wheat. 

This bulletin is directly in the line of work now being ac- 
tively pursued by the Department of Agriculture, and es- 
pecially by the Division of Vegetable Pathology. It is the 
business of this division to investigate the diseases of plai>ts 
due to fungi, and the work of the past year has been of such 
a practical character, that in the treatment of one disease 
alone, black- rot of the grape, it is calculated to have saved 
grape-growers between |75,000 and $100,000, or about four 
times the total amount of the annual appropriation for the 
whole division. When this is remembered, and it is known 
that many other diseases, such as pear leaf bright, apple 
scab, potfito rot and blight, powdery mildew of the grape 
and apple, celery blight, etc., have been studied, and reme- 
dies or preventives suggested, the valuable character of the 
work of the division will be readily seen. 



During 189J experiments were conducted on an extensive 
scale in western New York in the treatment of nursery stock, 
several million trees having been treated with success in 
presenting the attacks of fungi. The practical character of 
the work of the division is further shown in its action during 
the ** grape scare" in New York City. Last fall the Board 
of Health of the city seized a small consignment of grapes 
that had been sprayed with a solution containing a small 
amount of copper. This solution, known as Bordeaux 
mixture, had been found efiPectual in preventing black-rot, 
and bad been extensively used, \yhen the graves were 
seized, exaggerated reports of the bad effects resulting from 
the use of sprayed fruit were telegraphed far and wide, and 
the grape market was demoralized. As soon as the situation 
became known in Washington, the chief of the division 
was sent to New York, and by explaining to the Board of 
Health the harmlessness of the small amount of copper that 
properly sprayed grapes received, he allayed the excitement 
and the market was restored to its previous condition. There 
is no doubt but that this prompt action saved thousands of 
dollars to the vineyardists of New York and other States. 
The amount of copper which the sprayed grapes contain has 
been shown to be less than that normally present in many of 
the articles of ordinary diet. 

Besides the bulletin mentioned in the first part of this arti- 
cle there is ready for the press a report on the virulent vine 
disease of California, which, appearing near Anaheim about 
1884 or 1885, has caused widespread destruction of vines in 
that vicinity. The causes and cure or prevention of this 
disease are at present unknown, but are being diligently 
studied with the hope of finding some remedy. There is 
also in preparation a report upon the work done by the 
division during the past year, and this will be issued as soon 
as circumstances permit. Finally, a new number of the 
Journal of Mycology will be issued soon, which will contain 
valuable and interesting matter. One article is upon an 
Almond Disease in California, caused by a fungus attacking 
the leaves and making them drop prematurely. This article 
is illustrated by four plates, and Is followed by a statement 
of how to prevent the attack of the fungus. Another article 
is on Club-Root, a disease caused by a fungus which attacks 
the roots of cabbages, turnips, etc. This is also illustrated. 
Other articles deal with descriptions of new species, or notes 
upon old ones. An important portion of the number will be 
the ** Index to Literature." This covers the whole subject 
of diseases of plants, and embraces the literature of the en- 
tire world. It is the intention to give a brief notice or 
abstract of the contents of each paper. These notices are 
arranged under subjects, so that it will be possible for one 
interested in any special subject to find the articles treating 
of that subject without wading through the entire index. 
There will be over three hundred articles indexed in this 
single index, and an earnest endeavor will be made to have 
it as complete as possible. 

Joseph F. James, M.Sc. 

Washington, D.G, Feb. 17. 
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A NEW COLOR SCHEME. 



EvteT stadent of botany, ornithology , or entomology, has 
found the lack of any well-defined standard or credited no- 
menclature of color a prolific source of trial and perplexity, 
while to the common eye there is nothing but confusion in 
our present methods of designating color. No stronger proof 
of this is needed than some of the terms used to designate 
fashionable colors, such as ** crushed strawberry,'^ *' ashes of 
roses, *' * ^elephant's breath , '' etc. What more absurd terms could 
one easily choose to express an intelligible conception. This is 
no doubt largely due to the fact that there has been no chan- 
nel through which to introduce reform. It must be done 
through those who deal largely in material where there is 
frequent occasion to designate colors. The naturalist might 
fix his standards and nomenclature, as he has already done, 
but the great world would go on just the same, ignoring 
him and his little clique till the end of time. The physicist 
may speculate and dogmatize on the theories of color and 
reach admirable results, but find himself unable to alter the 
nomenclature of eithe*r commerce or every-day life. Manu- 
facturers, who depend upon the demands of trade, must pro- 
vide what is called for in the market or have their wares left 
on their hands, and find themselves the losers thereby. The 
ever changing fashions seem almost to necessitate the use of 
new and striking names for things even themselves very 
ancient. These facts leave little ground for hope that any 
reform can be expected through the ordinary channels of 
trade. 

It is very refreshing, however, to find now and then a 
man who. in the midst of commercial competition, is willing 
to give some thought to the propagation of scientific truth. 
About twelve or thirteen years since Mr. Milton Bradley of 
Springfield, Mass., who was engaged in the manufacture of 
kindergarten supplies, conceived the idea of reducing the mak- 
ing of colored papers to some method which would be practical 
and at the same time sufficiently accurate to be of value as a 
means of education. At my suggestion the solar spectrum 
was taken as the basis of his scheme. The difficulty of re- 
producing the beautiful colors of the spectrum in pigments 
seemed at first almost insurmountable, but after long exper- 
iment, and the expenditure of much time and money, it was 
found that colors could be produced in papers which fairly 
approximate the colors of the spectrum. 

The scheme adopted by Mr. Bradley contains six standard 
colors, viz., red, orange, yellow, green, blue, violet — colors 
generally recognized and readily distinguished in the solar 
spectrum. It was found that, combining these colors in the 
Maxwell disks, a neutral grey could be produced, while with 
a less number this would be impossible. These, together 
with a white and a black, constitute the basis of the system. 
If a disk of one of these standard colors be placed upon the 
wheel together with a white disk, and the proportion of the 
exposed surfaces of the two disks varied, a number of modi- 
fications of the color varying from the standard to pure 
white will be obtained. These are called tints. Similar 
combinations of the standards with black produce what are 
called shades. Each of the standard colors is treated in the 
same manner. If a disk a little larger than the regular size 
with a border graduated into 100 degrees, be placed behind 
the disks to be used in combination, the exact proportion of 
each disk can be determined. The first letter of each color 
is used as its symbol, except that for black N. (niger) is used to 
avoid the repetition of B. If we combine red and black in 
equal proportions, thus, R.50 N.50, we shall get a shade of 
red. We may designate this as red shade No. 1 . In a sim- 



ilar way each color would be treated. Elach may be com- 
bined with other colors and the symbols written in a similar 
manner. Red and orange, the former predominating, would 
be called orange red, written O.R. A given combination of 
these two colors would be expressed by 0.25 R.75. This 
would in turn have its tints and shades. When the propor- 
tions are not needed, R.T., R.S., O.Y., G.B.S., would very 
simply indicate red tint, red shade, orange yellow, green 
blue shade, respectively. Thus simply is the eye trained to 
discern the components of each hue by the aid of the sym- 
bols. The simplicity of the system and surpassing beauty 
and number of hues obtained is striking. 

A largfe series of papers manufactured according to this 
scheme is already used in kindergartens and many primary 
schools. One manufacturing firm proposes to use the wheel 
and disks in connection with the coloring of textile fabrics. 
The disks are also used in ordering new colors from the fac- 
tory, where a duplicate set of the disks is used to translate 
the symbol into the visible effect desired. Architects and 
artisans find the scheme convenient in studying the effect of 
adjacent colors. Indeed, a system of color harmonies has 
already been partly elaborated with this scheme as its basis. 

The next most important step is for the physicists to es- 
tablish the location of these six colors within certain limits 
of wave-lengths, and then secure some material in which the 
standard color can be permanently preserved for comparison. 
What a saving of confusion in the use of color names is 
thus gained we are hardly abler to realize. The following 
quotation from a pamphlet issued by the Milton Bradley 
Company, explaining the scheme, will indicate one of the 
many applications of the scheme: — 

'* A careful study of these representative combinations of 
disks will suggest numerous possibilities not mentioned here. 
One of these is the giving of exact and definite names in the 
terms of our standards to the common colors. For example, 
it is well known that under the same name different manu- 
facturers make pigments varying very largely in color. 

*' If, having a small tablet of millboard or other suitable 
substance painted with an even coat of Windsor So Newton's 
light red tube color, we match the color with our disks, we 
find the nomenclature to be 0.24, N.76 ; while a Gknnan 
color with the same name gives 0.18, N.82, both beingsbades 
of orange, although the Oermau color is much darker than 
the other. 

*'The same test with two tubes of cinnabar green gives 
Windsor & Newton's, Y.14, G.lli, N.74* ; the German, Y.12i, 
G.ll, W.2, N.74i, the first being a shade of a green yellow, 
and the second a broken green yellow : the shade contains 
black with the yellow and green, and the broken color has 
both black and white. 

** In Windsor & Newton's chrome yellow we have 0.29. 
Y.71; the German, 0.35, Y.45, N.20; the first a pure orange 
yellow ; and the second a shade of a much more orange yel- 
low. 

**The following analysis of some other common colon 
may be interesting, as showing how simple and practical our 
nomenclature is: — 

*' Chinese vermillion — R.77, 0.23. 

** Yellow ochre — 0.24, Y.24, N.52. 

** Indian red— R.7i O.m, N.75. 

** Emerald green — G.63, B.Uj, N.22i. 

** Deep cadmium yellow — R.5i, 0.67, Y.20. 

** Chrome green, No. 2 — G.l6i, Y.5, N.78J." 

J. H. PiLLBBUBY. 
Smith College, Feb. 18. 
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THE DECLINE OF SWAGGER.* 

We shall not, we hope, be accused of knocking another 
nail into the coffin of Respectability if we venture to point 
to the decline of swagger as one of the signs of the times. 
No doubt the change is somewhat recent, and the transition 
hardly complete. But we may take it as established that, 
for the moment at any rate, swagger is not the fashion. No 
doubt the consciousness of personal merit and possible supe- 
riority is as strong in human nature as ever. But most peo- 
ple are contented to acquiesce in the knowledge ol the fact, and 
are willing not only to forego the particular form of its ex- 
pression which is known as ** swagger," but even to live 
without expressing it visibly at all. The most obvious and 
disagreeable form of self assertion, which consists in making 
other people conscious of their inferiority by intensely un- 
pleasant and supercilious behavior, has, of course, been dead 
and done with as a social claim for half a generation. High- 
born and wealthy heroes of the old novelists, who were too 
great to speak at the breakfast-table, and '^ turned to fling a 
morsel to their dogs with an air of high-bred nonchalance,^^ 
exist no longer in fiction, and very rarely in life. Mr. 
Grandcourt was perhaps the last of them. But swagger in 
its minor and more amusing manifestations is also dying; 
and though it is premature to write its epitaph, we may call 
attention to some of the symptoms of its decay. One of the 
later forms of swagger, much affected by men of the bachelor 
leisured class, and especially by the much-abused ** lotus- 
eaters " of club-land, was the nil admirari attitude. It had 
quite a vogue for a time, and in addition to conveying an 
impression of superiority, saved a great deal of trouble. 
Older men who had seen life were spared the effort of hear- 
ing about it again; and young men who had not were able 
to convey the impression that they had. This form of swag- 
ger had positive merits in a negative form. It is still in use 
as a weapon against a bore, but as a fashionable cult it exists 
no longer. It is as dead as wigs and powder. 

Soldiers, for instance, are now among the quietest of men, 
not marked off by any mannerisms of dress or demeanor 
from other well-bred and agreeable gentlemen. No doubt 
*' competition," in place of purchase, has ^mewhat reduced 
the number of men of private fortune who hold her Majes- 
ty's commission. But even if that consideration cjuld ac- 
count for the difference, the change is only partial, and the 
cavalry is still a service mainly officered by men of means. 
But the heavy '" plunger '^ swagger which once distinguished 
these gentlemen in their relations to men in less fashionable 
professions has almost disappeared, except among a few of the 
very old stagers who cannot unlearn, and the very young 
ones who have not learned better. Some evidence of the 
change of manner among soldiers may be found in their in- 
creased popularity in general society — among men, that is; for 
it may be doubted whether the other sex quite shares the sat- 

• 

isfaction with which men hail the absence of the military 
swagger. Sir Thomas de Boots no longer comes in ** scowl- 
ing round the room according to his fashion, and a face 
which is kind enough to assume an expression which seems 
to ask. * And who the devil are you, sir? ^ as clearly as if the 
General bad himself given utterance to the words." On the 
contrary, he as a rule makes himself exceedingly pleasant, 
claims no more attention than is spontaneously rendered to 
him and his known position in the service, and perhaps for- 
gets to fill his glass while engaged in explaining the theory 
of the Kriegspiel to some inquiring youngster. 

> London Spectator. 



Among minor types we may notice that the scholastio 
swaggerer whom Thackeray denounced among his uni^wrsity 
snobs has almost, if not quite, disappeared — partly, per- 
haps, because scholars are now turned out by the hundred 
instead of by half-dozens, and their monopoly of a certain 
kind of knowledge is broken; partly because good taste has 
grown with knowledge, and scholars may also be men of the 
world. No doubt, with wisdom cometh understanding; but 
we wish that those men of the age, the *^ scientific gentle- 
men " — scholars are rather down in the world just now — 
could discern the sign^of the times in the matter of swagger. 
At present they possess, with Jews, mushroom financiers, 
and very successful tradesmen — the Ggerton Bom puses of 
the day — almost a monopoly of the amount of obvious and 
positive swagger visible. Whether in public controversy or 
social intercourse, the scientific pefson sometimes swaggers 
with unquenchable energy. In those public discussions 
which lend such piquancy to the columns of the Times in 
the dull season, he still delights to pounce from his hygienic 
mountain home on some wretched disputant, and show him 
up as an ass — and a fraudulent ass — in that strong native 
Saxon, undimmed by ** pedantry " and ** silly compliance," 
which less gifted minds call education and courtesy. And 
if some weak controveraialist writes in the victim's defence 
to say that, after all, what- was in the poor man's mind was 
perhaps so-and-so, how promptly some other scientific person 
takes up the cudgels and knocks the nonsense out of him ! 
These sterling qualities have so endeared him to the social 
circle that the mere reference to a " professor " — an honor- 
able title which seems to* be monopolized by the expounders 
of natural science — is usually enough to drive any number 
of plain men half frantic. No doubt society has itself to 
blame in a measure for the tyranny of the professors. It 
overestimated the value of the *' facts" which they knew, 
before they could be weighed and compared with other forms 
of information. The modesty of Faraday, with his mild 
formula, ** It may be so," and of Darwin — who was a coun- 
try squire as well as a biologist — are forgotten in the swag- 
ger of the new men. But swagger, though not confined to 
parvenus, is, after all, the parvenu's besetting temptation; 
and the '* scientific men " are the parvenus of knowledge. 

Swagger, nowadays, is mainly limited to people living in 
little worlds of their own. Contact with the big world and 
realities rubs it away. Petty country squires, buried in re- 
mote neighborhoods, often give themselves airs most comi- 
cal to behold by those capable of comparing what they are 
with what they claim to be. The bumptious scientific gen- 
tlemen who have made their class a byword, the bloated 
financier, and the overgrown shop-keeper, even when success 
is attained, are only on the verge of the world where their 
training should begin. Their time has been otherwise, and, 
let us hope, more profitably, occupied; and if they do not 
reform, their children probably will, and will do their best 
to reclaim their erring parents. For there is no lesson which 
that increasingly wise young person, the young man on his 
promoti6n, has laid more to heart than that '* swagger," or, 
as he prefers to call it, '* side," does not pay; and whatever 
his private opinion as to his own merits, he distinguishes 
very clearly between the swagger which does not pay and 
judicous self-advertisement which does. Moreover, being 
an educated young person with some claims to good taste, 
he is discriminating even in the means he takes to advertise 
himself, having recourse only as a last and doubtful re- 
source to self-assertion or eccentricities of dress and 
manner. 
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. MARINE ENQINEEBING AND NAVAL ARCHITECTURE 

AT CORNELL. 

In October, 1890, the Board of Trustees of Cornell University 
antho^zed the director of Sibley College, Dr. R. H. Thurston, to 
organize a graduate school of marine engineering and naval 
arcfaitectare as a department of that college. Owing to the diffi- 
culty of obtaining suitable officers, no appointments were made 
until September, 1891, when Professor W. F. Dnrand, late of the 
Engineer Corps of the United States Navy, was appointed princi- 
pal. This appointment was followed some months later by that 
of Professor G. R. McDermott, late with J. & O. Thompson, 
Clydebank, as assistant in naval architecture. 

The object of the school is to provide courses, both practical and 
theoretical, where any one possessed of a good generaJ engineer- 
ing knowledge may learn of the applications of engineering and 
science to the design, building, powering, and propulsion of ves- 
sels of all types. The courses as at present offered cover two years, 
and are designed to thoroughly ground the student in the funda- 
mental priDciples of the science, and to give him a larf^e amount 
of practical application by the study and analysis of existing de- 
signs, and the subsequent- preparation of designs of an original 
character. 

The present year is considered as formative, but regular courses 
are given in marine engineering, naval architecture, and ship-^ 
building, the work being taken by from twelve to fifteen students. 
During the coming spring and summer Professor Durand will 
visit the schools of similar kind in Europe, studying their organi- 
zation, methods, equipment, and objects, in order that the school 
may have the advantage, as far as the differing conditions will 
admit, of the results of experience in these older schools. 

The work at the university may be supplemented by an annual 
excursion or inspection tour of trom ten da5s to two weeks, in 
which the leading ship-yards and marine-engine shops of the At- 
lantic coast are visited, in company with one of the teachers. By 
means of these visits the student is brought into immediate con- 
tact with the actual fulfilment of the various problems which he 
has been studying from lecture, text book, and drawing-board. 
The practical methods of work are examined, notes and sketches 
are taken, and a written report on the trip is prepared and sub- 
mitted. 

In the arrangement of the subjects and in the division of time 
for the professional work, it is intended to give sufficient time to 
theory and general principles to furnish a good general grasp of 
the subject, such theoretical work being always illustrated and 
impressed by applications to practice, and supplemented by a large 
amount of work more purely practical in character. 

The objects to be kept in view are considered as two- fold. First, 
the power to deal intelligently with the actual problems of ship 
and power design and construction as they present themselves in 
practice. Second, the fostering and development of that original- 
ity of thought which, under proper control and with other gifts, 
may form the suggestiveness of mind characteristic of those quali- 
fied to aid in the continual advancement of engineering and sci- 
entific work. 

Of special equipment the school is provided with the following : 
Several hundred photographs and drawings, both general and de- 
tail, illustrative of marine construction of all forms. A number 
of half-breadth models of ships, including some of the more noted 
Atlantic liners. A complete set of Copenhagen ship curves, with 
battens, special drawing hunrds, and all appliances for ship draw- 
ing. An Aiii$<ler integrator of the Intent type Large additions 
are being made to the books and other professional literature al- 
ready in the library, and no pains will be spared to make the 
library equipment as complete as possible in every form of litera- 
ture relating to marine engineering and naval architecture. The 
equipment of the general mechanical laboratory, unexcelled in 
e^ctont by that of any laboratory in the world, is also available for 
use by the student, and every related department of the univer- 
sity will offer its t)est facilities for such work as students in the 
School of Marine Engineering and Naval Architecture may find 
desirable. 



NOTES AND NEWS. 

Professor Craoin, in charge of the Department of Geology 
and Palasontology in Colorado College, Colorado Springs, is now 
absent on leave in the service of the Geological Survey of Texas, 
under State C^eologist Dumble. His work will be largely palsBon- 
tological. His headquarters and address are Austin, Texas. 

— The committee on the memorial to be erected to the memory 
of the late G. A. Hirn, the eminent engineer and physicist, com- 
posed of selected representative men in his department of research 
throughout the worid, has just issued, through its president, M. 
G. Kern, a circular inviting contributions from all who desire to 
aid in this work, and who appreciate the coutributions made to 
science and to the arts by that great man. M. Him died at Col- 
mar, Alsace, January, 1890, and this committee was very soon 
afterward formed for this especial purpose. Its plan is to erect 
at Colmar a monument, to be designed by his friend. If. Bar- 
tholdi, a statue in bronxe, the pedestal to be inscribed with the 
simple words: 

G. A. Hirn, 
1815-1«90. 

It is expected that the monument will be erected mainly by con- 
tributions from the citizens of his native town ; but the voluntary 
contributions of friends all over the W9rld will be gladly received 
as tokens of the re^^pect and affection which the man and bis 
work have earned for him. Such funds as may be given for this 
object may be sent directly to the treasurer, M. Georges Baer, 
Coltnar, and to any member of the committee in this country. 
Professors Asaph Hall, L. S. Holden, W. B. Taylor, and Dr. 
Thurston will gladly take charge of them and forward with suita- 
ble acknowledgments to the donors. 

— At the August meeting, in Washington, of the Society for 
the Promotion of Agricultural Science, a paper was presented on 
" Eastern and Western Weeds," by Byron D. Halsted, New Bruns- 
wick, N.J. His remarks were founded upon the reports of a large 
number of botanists and crop growers throughout the United 
States, received in response to letters sent to them or questions 
asked through the public press. Having lived for four years in 
Iowa, and being now a resident of New Jersey, the weeds of these 
two States have received personal consideration, and therefore 
these widely separated Stetes will furnish a basis for a comparison 
of the weeds of the East and the West, not being unmindful of 
the fact that Iowa represents the central part of our contioent, 
while the West, strictly speaking, reaches beyond the Sierras. The 
New Jersey list can be made up from the one for Iowa by omit- 
ting seventy- five of the native prairie plants, mostly perennials, 
and adding forty-three, a large percentage of which are annuals. 
The only single weed of the first rank stricken from the Iowa li$t 
in adapting it for New Jersey is a species of pig weed, but even 
this within the last year has been found within the latter State. 
On the other hand there are several first-class weeds that are added 
in the adoption of the western list to the East. Of such, fir ex- 
ample, are : a pepper grass, the wild radish, two kinds of eockle- 
btur, feverfew, wild onion, wild leek, nut-grass, Bermuda grass, 
and a kind of chess, or a total of ten of the worst weeds. That 
which is true of New Jersey and Iowa likewise holds good for the 
whole East compared with the whole West, The East is overrun 
with a larger number of the nrost aggressive weeds ; weeds that 
assert their ability to resist the forces of the cultivator and plant 
their banners upon the tilled ground, likewise annual weeds that 
stock the soil with a multitude of seeds, ready to spring into life 
whenever an opportunity offers. Some species of weeds are found 
everywhere, from Maine to California, as Chenopodium album, 
Amarantus retroflexus, Xanthium banadense, Plantago lanceolata, 
Capsella Bursa-pastoris, and Portulaca oleracea. There are others 
prominent on the Pacific Coast and not elsewhere, as the Hordeum 
murinum, Silybum Marianum, and Malva borealis. Likewise 
there are weeds peculiar to the Rocky Mountain region, as the Ita 
axillaris, Franseria tomentosa, while on the prairies, especially io 
Kansas and Nebraska, the following head the list : Cenchros trib- 
uloides, Asclepias Syriaca, Solanum rostratum, and Heliantbos 
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anouus. In the middle prairie States it is mostly the members of 
the saoflower family, as the raR:weeds and cockleburs, that pre- 
▼ail. Coming into the central States the list is led by Canada 
thistle, quackgrass, docks, daisy, chess, plantain, and purslane. 
If to this list we add wild carrot, onion, and parsnip, and the like 
old foreign enemies, we have the extensive catalogue of these 
plant pests that prey upon the Idnds of New England. Of the 
weeds of the South as compared with those of the North it has 
not been the purpose here to speak, nor of the migration of 
weeds. 

* — At a meeting of the Chemical Society of Washington, Feb. 
11, W. H. Krug read a paper on ''The Behavior of Sugar Solu- 
tions with Acetone." Acetone and water are miscible in all pro- 
portions at ordinary temperatures. If a mixture is prepared 
containing more than ten per cent acetone, and sugar added in 
small quantities dissolving after each addition, a point will be 
reached where the further addition of sugar causes a separation 
of acetone. We can continue adding sugar until the water is 
saturated. It will then still contain a small percentage of acetone. 
At 25^ C. this is approximately 9.5 per cent. On account of the 
highly viscous nature of a saturated sugar solution it is impossible 
to determine this figure accurately. It is thus necessary to reverse 
the problem, determining the solubility of acetone in sugar solu- 
tions of varying strength. Sucrose is absolutely insoluble in pure 
acetone. The acetone used boiled at 57.5° C. The following 
method was used for determining the solubility of acetone in sugar 
solutions. Twenty-five grams of a sugar solution of known strength 
were rapidly weighed into a fiask, a small thermometer inserted 
and the flask closed with a rubber stopper. The whole apparatus 
was then weighed. It was brought to the required temperature 
and acetone added in small quantities from a burette, the flask 
being stoppered and shaken before each addition. The flask and 
contents were carefully kepi at the same temperature. As soon 
as the saturation point was reached the next drop of acetone pro- 
duced a milkiness, which on standing resolved itself into minute 
drops of acetone. The flask was then weighed again, and the weight 
of acetone added determined in this manner. The results were 
very satisfactory. The solubility of acetone in sugar solutions 
decreases as we raise the temperature. The curves of solubility 
were determined for three temperatures, 80", 25**, and 80^ C. 
From 40 to 50 per cent sugar they are practically parallel, and 
from 50 per cent they approach each other. It seems probable 
that they meet at 75 per cent. 

Table of SolubUity. 
One hundred grams sugar solution diseolTe per cent acetone at — 



Per Cent Sugar. 


20<» C. 


.S5' C. 


40 


96 44 


9176 


45 


71.W 


68.81 


90 


6^88 


48.13 


• 


.85.78 


33.81 


60 


S5.17 


84.18 


65 


18.83 


17 68 


70 


18.» 


12.82 



80« C. 



9176 


89 84 


68.81 


65 72 


48.13 


45.86 


33.81 


8^54 


24.18 


23.85 


17 68 


17.09 


12.82 


12.53 


_ 


_ — — — ,_ . 



— According to a report recently published in Germany, there 
were, in 1889, 5,260 workmen killed in accidents, and 35,892 seri- 
oualy injured. These losses do not vary much from one year to 
another. Nature compares the figures with those of the killed 
and wounded at Oravelotte — one of the most murderous battles 
in this century — which were 4,449 and 20,977. The industries 
furnishing most accidents were as follows, in descending order: 
minee, railways, quarries, subterranean works, building, brew- 
eries. All industries are arranged in 64 corporations, and it is 
estimated that more than 4 500,000 of work-people are insured. 
Wounds and fractures are the most usual form of injury, and the 
duration of treatment tends to increase every year, by virtue of a 
law which makes an allowance when incapacity for work exceeds 



three weeks (this was based on the observation that fraatures were 
generally healed in three weeks). Since this law was introduced 
the treatment of fractures has taken longer. There are always 
more accidents in winter than in summer, and on Mondays and 
Saturdays than on other days. Also, there are twice as many ac- 
cidents from 9 A.M. to noon, and from 8 to 6 p.m., than from 6 to 
9 A.M., and from noon to 8 p.m. Better light in summer, and fa 
tigue towards the end of each half -day of six hours, are supposed 
to explain some of these variations. 

— In the February number of Nature Notes, Mr. Robert Morley 
vouches for the accuracy of a story which seems to indicate the 
possibility of very tender feeling in monkeys. A friend of Mr. 
Morley 's, a native of India, was sitting in his garden, when a loud 
chattering announced the arrival of a large party of monkeys, who 
forthwith proceeded to make a meal off bis fruits. Fearing the 
loss of his entire crop, he fetched his fowling-piece, and, to 
frighten them away, fired it off, as he thought, over the heads of 
the chattering crew. They all fled away, but he noticed, left be- 
hind upon a bough, what looked like one fallen asleep with its 
head resting upon its arms. As it did not more, he sent a servant 
up the tree, who found that it was quite dead, having been shot 
through the heart. He had it fetched down and buried beneath 
the tree; and on the morrow he saw, fitting upon the little mound, 
the mate of the dead monkey. It remained there for several days 
bewailing its loss. 

— The people of Vienna have been greatly alarmed by the out- 
break of a new epidemic, which is believed by some to be con- 
nected with the influenza. It affects the intestines, its symptoms 
being fever and acute colic, with the ejection of blood. Its ap- 
pearance seems to indicate the absorption of f«ome poisonous mat- 
ter. At first it was attributed to the drinking-water, but this 
view has been generally abandoned. A representative of a Vienna 
newspaper has taken the opinion of some of the Vienna physi- 
cians on the subject. Professor Nothnagel hesitated to pronounce 
any judgment on the illness, the facts not having been sufficiently 
studied. Professor Drasche thought it might be** nothing else 
than a distinct form of influenza," aud was confident that it was 
not due to the drinking-water. Professor Oser was also sure that 
the drinking-water had nothing to do with the disease, and ** did 
not consider that there was any indisputable evidence of its con- 
nection with infiuenza." Dr. Bettelheim seemed to think that 
there was something in common between influenza and the new 
malady called ** catarrh of the intestines." He based his opinion 
on the fact that from the day when the latter made its appear- 
ance in an epidemic form cases of ordinary influenza had liegun 
to decrease. He looked upon them both as being of an infectious 
nature. A chemical analyst, Dr. Jolles, said it would require 
three weeks to make a bacteriological inquiry into the character 
of the illness. A chemical analysis of the drinking-water, says 
Nature, showed it to be of normal pmrity. 

— Nature prints some notes by Mr. J. J. Walker, R N., on ants' 
nest beetles at Gibraltar and Tangier, with especial reference to 
the Hisperidsa. The search for ants' nest Hister is a somewhat 
troublesome employment, as only about two or three per cent of 
the ants* nests contain the beetle. Mr Walker, however, thinks 
**it is a pretty sight, and one which compensates for a great deal 
of strain to the eyes, as well as to the bnck, to see a Stemoccelis 
or Eretmotus lying motionless among the hurrying crowd of ants 
and then, suidenly developing an amount of leg quite surprising 
in so small a creature, marching off daintily on the tips of its toes 
(or rather tarsi) with a ludicrous resemblance, in gait and appear- 
ance, to a tiny ciab." The comparatively weak mandibles of the 
ants are ineffective against the hard armor and tightly-packed 
limbs of the beetles, which devour the helpless brood with impu- 
nity. Mr. Walker has more than once taken S. acutangulus with 
a half-eaten larva in his jaws, an^ they are usually to be found 
clinging to the masses of larvss where these lie thickest. On the 
other hand, he once (but once only) saw an ant take up a S, 
arachnoides in it.* mandibles and carry it off into a lower gallery 
of the nest; but this may have been done under the influence of 
alarm, the frightened ant seizing on the first object that came in 
its way. 
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centage' of this mean to the actual distance. All distances 
are in decimals of an inch. 
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ESTIMATES OF DISTANCE. 

Herbert Nichols, in his experiments on **The Psychol- 
ogy of time" {American Journal of Psychology^ April, 
1891), has shown that estimates of time intervals are influ- 
enced by immediately preceding estimates, so that, in general, 
intervals ai*e judged to be longer after practice on estimating 
an actually longer interval than when no such practice pre- 
cedes, and shorter after practice on a shorter interval. The 
experiments about to be described were undertaken to see 
whether the same rule applies to estimates of distance. They 
show no such effect, perhaps because the intervening prac- 
tice was not sufficiently sustained to affect the judgment. 
But the results are i^iteresting for several reasons, and they 
are therefore given below. 

The mode of experimenting was as follows: On each of 
three sheets of unruled paper (about six by nine inches) was 
placed a pair of pencil dots; on the first these were 4.02 
inches apart; on the second .92 of an inch; on the third ex- 
actly the same distance as on the first. Without being told 
the object of the experiments, the person to be experimented 
on was shown the first pair of dots, allowed to look at them 
as long as he pleased, and then, the paper being taken away, 
told to make from memory, on a slip 9X i inches, two dots at 
the same distance apart, as nearly as he could. This was 
repeated on a fresh sheet, without his looking at the model 
again, and so on till he had made ten trials. The same thing 
was then repeated with the second and third sheets. 

The following table shows the results, the first column 
giving the difference between the actual distance of the dots 
and the average of the ten estimates in each series ; the second 
column the percentage of this difference to the actual dis- 
tance; the third the mean deviation of the estimates from the 
average (taken always as positive); and the fourth the per- 





Error of Average. 


Per Cent. 


Mean Deviation 
from Average. 


Per Cent 


I. 


n. 


III. 


L 


IL 


DL 
88 


I. 
.18 


II. 


in. 

.18 


L 
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n. 

4.6 


in. 


B. 8 • • • • 


+.65 


-.17 


+.W 


16 


16 


.01 




J. 8 . . . . 


-.10 
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26 


28 


17 


.14 


.18 


.14 
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14 




A. L.B. 


-1.85 
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885 
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82.5 


.14 


.(7 
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1.5 

< 



The degree to which the absolute value of the errors de- 
pends on previous training is plainly shown ; for instance, 
L. F., in whose case they are remarkably small, is the 
daughter of a well-known artist and herself accomplished in 
the use of the pencil, while A. L. B. is a boy five years of 
age. The consistency of the estimates seems, however, to 
depend much less on training, as shown in the third col u mo, 
the ratio of A. L. B's. mean deviations to those of L. F. 
being about 1.5, ^.7, and 6.8 for the three series respectively, 
while *\he ratios of their errors (from the first column) are 
27, 4, and 131. In the cases of S. S., A. L. B., and L. B. . 
the errors are nearly proportional to the actual length of the 
intervals, which would seem the natural rule; hut in the other 
cases there seems a tendency toward making errors of the 
same absolute value in estimating both short and long inter- 
vals. A. L. 6., whose absolute errors are far the largest, 
keeps them most nearly proportional. The mean deviations 
are much more generally proportional to the intervals, the 
most noticeable exception being that of J. S. — also the chief 
exception to proportionality in the former case. 

Arthttr E. Bostwiok. 



THE LATEST ADVANCES IN SPECTRUM PHOTOO- 

RAPHY. 

A LETTER just received by the present writer from Mr. 
Victor Schumann of Leipzig, whose work in the domain of 
spectrography is less widely known and appreciated than it 
deserves to be, reveals such surprising advances within the 
past year in photographing radiations in the ultra-violet 
spectrum, that I am impelled to present the following sum- 
mary of Mr. Schumann^s results. 

More than two years ago he demonstrated the remarkable 
absorptive effect of air upon very short vibrations, so great, 
indeed, that even the air within the tubes of the spectrograph 
was a serious obstacle to the investigation. However, be 
was able, with the apparatus then at hand, to demonstrate 
the existence of lines up to and beyond wave-length 1,852 by 
photography, using the light of the aluminum spark. 

With the fine skill and ingenuity which has ever charac- 
terized his work, Mr. Schumann has since constructed a 
spectrograph exhausted of air, with lenses and prism of 
white fluor-spar. The source of light for these researches 
was the hydrogen Geissler tube. With the *^ exhausted 
spectroscope,^^ as it is termed, and plates of proper sensitive- 
ness, Mr. Schumann finds the photographic action of the 
spectrum beyond wave-length 1,852 very strong indeed. It 
is composed of fourteen groups of lines, including altogether 
about six hundred lines. The boundary of this hitherto en- 
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[y unknown portion of the spectrum extends about four 
» as far from the most refrangible line hitherto photo- 
3hed (the aluminum line 1,852), as that line is beyond 
blue hydrogen line of wave-length 4,861. The interest 
hese researches is, therefore, very great ; and it seems as 
jgh the limit of the radiations might only be reached 
^n we can detectHhem in the universal ether itself, un- 
cted by a trace of an absorptive medium, and with pho- 
*aphic plates of special character. 

he ordinary plates do not serve for work of this kind, 
plates used by Mr. Schumann are specially made by 
self, and are peculiar in possessing great sensitiveness to 
ultra violet rays, but relatively very little to the light of 
visible spectrum. Bei^ause of this insensitiveness to the 
ble spectrum, the plate acts toward the ultra-violet pre- 
ly like one exposed to filtered light, from which all the 
s have been absorbed, which, as diffused light in the 
;trograph, would tend to cause foggincss of the picture, 
h is the effect when an attempt is made to photograph 
ultra-violet spectrum with an ordinary plate; for, before 
ultra-violet rays have affected the plate, or produced a 
inct image, the plate is fogged all over by the diffused 
it. The method of making the new plates is not yet pub- 
ed, because the investigations.are not yet completed nor 
iy for publication. 

'holography in a vacuum presents some difiBculties and 
lires far greater care than undex^ ordinary conditions, 
Q under the most favorable conditions the photographic 
ct of these extremely refrangible radiations is relatively 
rery weak that on many plates prepared according to the 
7 method it was difficult to establish even the existence 
he vibrations of the shortest wave-lengths. 
Ve may look forward with the greatest interest to the 
!y publication of full details and results of this most 
fully conducted investigation, which has so greatly ex- 
]ed the known limits of the invisible spectrum. 

EoMYN Hitchcock. 

Moss. Ave., Wa»hlDgton, D.C., Feb. 20. 



METALS AT HIGH TEMPERATURES. 

>N Feb. 5, Professor Roberts- Austen, C.B., gave a very 
iresting lecture on metals at high temperatures at the 
ral Institution. As was to be expected, nothing very 
el was brought forward, but the lecturer certaiuly suc- 
led in demonstrating to a large audience results which 
e hitherto been only obtained in the laboratory. Every 

who has ever heard Professor Roberts-Austen lecture, 
•ws his fondness for experimenting with gold, which no 
bt is mainly due to his position at the mint, though, apart 
n this, many would 6nd a certain fascination in handling 

experimenting with such a metal. Moreover, gold is a 
al remarkable for other properties besides its monetary 
le. On previous occasions Professor Robf'rts- Austen has 
wn attention to the fact that its properties are changed in 
ost remarkable manner by alloying it with small per- 
tages of other metals, and on the present occasion he ex- 
ited a new series of alloys of this metal with aluminium 
ch are of equal interest to those previously known. One 
Jiese alloys in particular, containing 20 per cent of alu- 
liuni, is noteworthy, as it forms an exception to the usual 
» that the melting point of an alloy is lower than that of 
er of its constituents. This alloy, on the other hand, 
a fusing point above th§it of gold, the most infusible of 
constituents. Curiously enough, the alloy with 10 per 



cent of aluminium follows the ordinary rule. Those alloys, 
it should be added, have the most brilliant colors. Tl)e 20 
per cent alloy is a brilliant ruby in tint, whilst those con- 
taining greater percentages of aluminium are purpk in hue. 

With the aid of the oxy-hydrogen blowpipe and M. Le 
Chatalier's pyrometer, the lecturer was able to show a large 
audience the peculiarities of the cooling curves of ^veral 
metals, and also to measure the fusing points of some of the 
most refractory of them. Indeed, he succeeded in fusing 
iridium, using for the purpose the electric arc, the thermo- 
couple employed as pyrometer consisting of a rod of iridium, 
and a rod of an alloy of the same metal with 10 per cent of 
platinum. The temperature thus reached is stated to be the 
highest yet measured, viz., 2,000° C, and thus it is now pos- 
sible to measure temperatures ranging from — 200^ C. to 
-|- 2,000® C, the former temperature having been attained 
by Professor Dewar in his lecture to the Royal Institution 
some short time back. 

Even before the invention of tfiis instrument. Professor 
Roberts- Austen stated that very considerable progress had 
been made in pyrometry, so that Mr. Callender, with his im- 
proved Siemens apparatus, in which the change in the re- 
sistance of a platinum coil, as it grows hotter, is used as a 
measure of the temperature to which it is exposed, has suc- 
ceeded in measuring temperatures of 1,500° C. with an error 
of not more than one- tenth of a degree. 

In measuring lower temperatures than the fusing point of 
iridium, the thermo-couple used consisted of a couple of 
wires, one of platinum and the other of an alloy of this 
metal with 10 per cent of rhodium, simply twisted together. 
This couple was inserted in the mass of a clay dish, on which 
gold and palladium, etc., were melted by the aid of an oxy- 
hydrogen flame. The ends of the wires were coupled with a 
suitable reflecting galvanometer, which by means of a power- 
ful lantern threw a bright spot of light on a long scale fixed 
to the wall of the lecture- room. By means of this apparatus 
Professor Roberts- Austen was able to exhibit the recalescenoe 
of iron and show that at this point the metal suddenly be- 
comes magnetic. For this purpose a block of iron heated to 
redness was placed on a stand fitted with a thermo-couple 
and an ordinary magnetic needle, which carried a mirror 
reflecting a second spot of light on the screen. At a high 
temperature iron is non-magnetic, but as it cooled down the 
spot of light from the pyrometer travelled down its scale, 
till at the point of recaliescence it became stationary, and at 
the same moment the second spot of light connected with 
the magnetic needle suddenly swung over, showing that the 
metal had then become magnetic. Of more immediate inter- 
est, from a practical point of view, was a second experiment 
exhibited. In this a bar of iron, heated to bright redness, 
was 6xed at one end and loaded at the other. Instead of 
bending over under the influence of the weight, which of 
course was not large, it remained rigid until it had cooled 
down to its point of recalescence, when it suddenly began to 
deflect. 

Professor Roberts- Austen maintains that these peculiarities 
point to a re-arrangement of the molecules of the metal, and 
that they occur even with chemically pure iron, being intrinsic 
in the metal and not merely the effect of foreign constituents, 
though of course these are of considerable importance in 
modifying the results observed. That such changes occur 
in practice there can be little doubt, though the effects seem 
often to be peculiarly local. Steel plates showing very con- 
siderable ductility on test have snapped simply from internal 
stresses without showing the slightest signs of elongation or 
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con traction of area at the point of fracture, making it diffi^ 
cult to believe that during fracture the molecular arrange- 
ment of the particles affected by the fracture has been the 
same as when specimens of the same plate have shown per- 
haps 18 per cent elongation and 30 per cent contraction of 
area in the testing machine. These facts would almost lead 
to the conclusion that a sort of wave of molecular change 
may arise in a steel plate, during which abnormal fracture 
may occur, and after which the material of the plate may be 
found in its ordinary condition. By working at a blue heat, 
it is known that such a molecular change is produced, and 
the fracture of a mild steel bar thus treated shows that the 
metal has become brittle, but such a change is permanent. 
It is, moreover, certain that liability to this class of fracture 
is increased by the presence of certain impurities in the metal, 
the amount of which is often astonishingly small, and much 
light will probably be thrown on these points, says En- 
gineering, by investigations now in progress. 

It is not necessary that* these investigations should, in the 
first place, be conducted on steel itself, as it frequently hap- 
pens in scientific work that a problem is more easily solved 
by first dealing with simpler analogous cases than by a direct 
attack on it in all its complexity. For a fiank attack of this 
character, gold, apart from its value, offers many advantages, 
as it is easily obtained in the pure state, and is at the same 
time profoundly affected by alloying it with very small 
quantities of other metals, which changes it is difficult to 
explain on any other hypothesis than that of an altered 
molecular grouping. 



JOURNEYS IN THE PAMIRS AND ADJACENT 

COUNTRIES.* 

This was the subject of the paper read at the meeting of 
the Royal Geographical Society, on Feb. 8, by Capt. F. E. 
Younghusband. The author described two journeys, one in 

1889 across the K&rakorum and into the Paniir, the other in 

1890 to Yarkand and Kashgar, and south to the Paaiirs 
again. 

'*The country," he said, ** which I now wish to describe 
to you is that mountainous region lying to the north of 
Kashmir, which, from the height, the vastness, and the 
grandeur of the mountains, seems to form the culminating 
point of western Asia. When that great compression in na- 
ture took place this seems to have been the point at which 
the great solid crust of the earth was crunched and crushed 
together to the greatest extent, and what must have formerly 
been level peaceful plains such as we see to the present day 
on either hand, in India and in Turkistan, were pressed and 
upheaved into these mighty mountains, the highest peaks of 
which are only a few hundred feet lower than Mount Ever- 
est, the loftiest point on this earth. It was amongst the 
peaks and passes, the glaciers and torrents of this awe-in- 
spiring region, and anon over the plain-like valleys and by 
the still, quiet lakes of the Pamirs that my fate led me in the 
journeys which I have now come before you to describe." 

Starting from Leh, in Ladak, Captain Younghusband's 
first objective point was Shahidula. This place is situated on 
the trade route to Yarkand, and is 240 miles distant from 
Leh. This he left on Sept. 3, to explore the country up to 
the Tagh dum-bash Pamir. 

The route now led up the valley of a river, on which 
were several patches of fine grazing, and till last year this 
had been well inhabited, but was now deserted on account 

> Nature, Feb. 11. 



of Kanjuti raids. The valley is known by the name of 
Kh&l Chuskiin. Chuskiin in Turki means resting-place, and 
Khal is the name of a holy man from Bokhara, who is said 
to have rested here many years ago. The mountains bound- 
ing the north of this valley are very bold and rugged, with 
fine upstanding peaks and glaciers; but the range tp the 
south, which Hay ward calls the Aktagh Range, was some- 
what tame in character, with round mild summits and no 
glaciers. The Sokhbulak is an easy pass, and from its sum- 
mit to the east could be seen the snowy range of the western 
Kuenlun Mountains, while to the west appeared a rocky 
mass of mountains culminating in three fine snowy peaks, 
which Hayward mistook as t)e]onging to the main Mustagh 
Range, but which in fact in no way approach to the height 
and magnificence of those mountains, and really belong to 
the Aghil Range, which is separated from the Mustagh 
Mountains by the valley of the Oprang River. 

On Sept. 11, the party crossed the remarkable depression 
in the range which is known as the Aghil Pass. 

''From here is obtained one of the grandest views it i^ 
possible to conceive; to the south-west you look up the vallcj 
of the Oprang River, which is bounded on either side bj 
ranges of magnificent snowy mountains, rising abruptly from 
either bank, and far away.in the distance could be seen the 
end of an immense glacier flowing down from the main 
range of the Mustagh Mountains This scene was even more 
wild and bold than I had remembered it on my former joo^ 
ney, the mountains rising up tier upon tier in a successioo 
of sharp needle like peaks, bewildering the eye by tbeir 
number, and then in the background lie the great ice moan- 
tains — white, cold, and relentless, defying the hardiest trar- 
eller to enter their frozen clutches. I determined, however, 
to venture amongst them to examine the glaciers from which 
the Oprang River took its rise, and leaving my escort at the 
foot of the Aghil Pass, set out on an exploration in that 
direction. The first march was easy enough, leading over 
the broad pebbly bed of the Oprang Riyer. Up one of the 
gorges to the south we caught a magnificent view of the great 
peak K 2, 28,278 feet high, and we halted for the night at a 
spot from which a view of both K 2 and of the Gushirbram 
peaks, four of which are over 26,000 feet, was visible. On 
the following day our difficulties really began. The first 
was the great glacier which we had seen from the Aghil 
Pass; it protruded right across the valley of the Oprang 
River, nearly touching the cliffs on the right bank; but for 
tunately the river had kept a way for itself by continually 
washing away the end of the glacier, which terminated in a 
great wall of ice 150 to 200 feet high. This glacier runs 
down from the Gushirbrum in the distance towering up to a 
height of over 26,000 feet. The passage round the end of 
the glacier was not unattended with danger, for the stream 
was swift and strong, and on my own pony I bad to recon- 
noitre very carefully for points where it was shallow enough 
to cross, while there was also some fear of fragments from 
the great ice- wall falling down on the top of us when we 
Were passing along close under it. After getting round this 
obstacle we entered a gravel plain, some three quarters of a 
mile broad, and wei'e then encountered by another glacier 
running across the valley of the Oprang River. This ap- 
peared to n)e to be one of the principal sources of the river, 
and I determined to ascend it. Another glacier could be 
seen to the south, and yet a third coming in a south-east di- 
rection, and rising apparently not very far from the K^i*' 
korum Pass. We were, therefore, now in an ice-bouod 
region, with glaciers in front of us, glaciers behind us, aod 
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8 all around us. Heavy suow-clouds too were uofor- 
[f collecting to increase our difficulties, and I felt that 
uid have a bard task before us. On first looking at 

tbese glaciers it would appear impossible to take 
up them, but the sides are always covered with mo- 
and my experience in the exploration of the Mustagh 
1 1887 showed that, by carefully reconnoitring ahead, 
generally possible to take the ponies for a considerable 
^e at least up such glaciers ; and as the one we had now 
i seemed no worse than others, and there appeared a 
the range which looked as if it might be a pass, I took 
lies on, and after three days' scrambling on the ice, 
i the foot of the supposed pass, and started at 3.30 on 
lowing morning to find if it was at all practicable. '^ 
ain Younghusband was, however, obliged to return 
etching a height of 17,000 feet, and he decided to re- 
> his camp on the Oprang River. He thus describes 
ciers from which this river takes its rise: — 
e length of this glacier is 18 miles, and its average 
) half a mile; it is fed by three smaller glaciers on the 
nd one on the east. At its upper part, immediately 
the pass, it is a smooth undulating snow-field about a 
id a half in width. Lower down this nfve is split up 
evasses, which increase in size the further down we 
?hen the surface gradually breaks up into a mass of 
les, which lower down become sharp needle-like pin- 
of pure white ice. On each side lateral gravel mo- 
appear, and other glaciers join, each with its centre of 
ce-peaks and its lateral moraines, and preserving each 
Q distinct course down the valley, until some three 
rora its termination in the Oprang River, when the 
ks are all melted down and the glacier presents the 
ince of a billowy mass of moraine, and would, look 
rast collection of gravel heaps, were it not that you 
re and there, a cave or a cliff of ice, showing that the 
forms really only a very thin coating on the surface, 
It beneath is all pure solid ice. This ice is of opaque 
and not so green and transparent as other glaciers I 
sen, and the snow at the head of the glacier was differ* 
m any I have seen before; for beneath the surface, or 
t was formed into lumps, it was of the most lovely 
insparent blue. I must mention, too, that every flake 
7 that fell in the storm was a perfect hexagonal star, 
eautiful and delicate in form. The mountains on 
iide of the valley, especially on the eastern side, are 
ely rugged and precipitous, forming little or no rest- 
ce for the snow, which drains off immediately into 
icier below. The western range, the main Mustagh 

was enveloped in clouds nearly the whole time, and 
occasionally caught a glimpse of some peak of stu- 
s height, one of them, the Gushirbrum, over 26,000 
id others 24,000 feet. The snowfall on these moun- 
ust be very considerable, and it seems that this knot 
' mountains attracts the great mass of the snow-clouds, 
s the share which ought to fall on the Ear&korum, 
hese latter, being lower, attract the clouds to a less 
and are in consequence almost bare of snow.'* ' 
* some further exploration of the glaciers, rivers, and 
n this wUd region, Captain Younghusband returned 
a by way of Kashmir. In the summer of 1890, he 
ore made his way northwards through Kashmir, with 
lanion, Mr. Macartney. They reached Yarkand on 
I. 

Ler a rest of two or three weeks at Yarkand,'* Captain 
[lusband went on to say, '' Macartney and I left our 



companions and started for a trip round the Pamirs. Ap- 
proaching this interesting region from the plains of Kash- 
garia, one sees clearly how it has acquired the name of 
Bam i-dunya, or Roof of the World. The Pamir Mountains 
rise apparently quite suddenly out of the plain from a height 
of 4,000 feet above sea level at their base to ov€r 25,000 feet 
at their loftiest summits— a massive wall of rocks, snow, 
and ice. Mounting this wall the traveller comes on to the 
Bam-i-dunya, which would perhaps be better translated as 
the ^ upper story ' of the world. Hocuses in Turkistan are 
flat-roofed, and you ascend the outer wall and sit out on the 
roof, which thus piiakes an upper story, and it appears to me 
that it was in this sense that the Pamir region was called the 
Roof of the World. The name, indeed, seems singularly 
appropriate, for once through the gorges which lead up from 
the plains, one enters a region of broad open valleys sepa- 
rated by comparatively low ranges of mountains. These 
valleys are known as Pamirs — Pamir being the term applied 
by the natives of those parts to a particular kind of valley. 
Tn the Hindu Kush and Himalayan region the valleys, as a 
rule, are deep, narrow, and shut in. But on the Roof of the 
World they seem to have been choked up with the dShria 
falling from the mountains on either side, which appeared 
to me to be older than those further south, to have been 
longer exposed to the wearing process, and to be more 
worn down — in many parts, indeed, being rounded off into 
mere mounds, reminding one very much of Tennyson^s 
lines: — 

* * ^ The hills are shadows, and they flow 

From form to form, and nothing stands ; 
They melt like mist; the solid lands, 
Like clouds they shape themselves and ro.* 

The valleys have thus been filled up faster than the rainfall 
has been able to wash them out, and so their bottoms are 
sometimes as much as four or five miles broad, almost level, 
and of considerable height above the sea. The Tagh dum- 
bash Pamir runs as low as 10,300 feet, but. on the other 
hand, at its upper extremity the height is over 15,000 feet; 
and the other Pamirs vary from twelve or thirteen to four- 
teen thousand feet above sea-level. That is, the bottoms 
of these Pamir valleys are level with the higher sutnmits of 
the Alps. 

** As might be expected, the climate is very severe. I have 
only been there in the autumn, and can therefore speak from 
personal experience of that season only ; but I visited them 
in three successive years, and have seen ice in the basin of 
my tent in August. I have seen the thermometer at zero 
(Fahrenheit) at the end of September, and 18° below (that 
is, 50*^ of frost) at the end of October. The snow on the 
valley bottoms does not clear away before May is well ad- 
vanced. June and July and the beginning of August are 
said to be pleasant, though with chilly nights; and then, 
what we in England might very justly call winter, but which, 
not to hurt the feelings of the hardy Kirghiz who inhabit 
these inhospitable regions all the year round, we will, for 
courtesy *s sake, call autumn, commences.** 

Captain Younghusband and Mr. Macartney advanced up 
those long gravel desert slopes which lead out of the plains 
of Turkistan, and then through the lower outer ranges of 
hills covered with a thick deposit of mud and clay, which 
Captain Younghusband believes to be nothing else than the 
dust of the desert, which is ever present ill the well known 
haze of Turkistan, deposited on the mountain-sides; then 
over the Kara-dawan. Kizildawan, and Torat Passes; through 
the narrow defile known as the Tangitar, where one has to 
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force 'the ponies up a deep, violent stream rushing over huge 
bowlders between precipitous, rocky cliffs, in which they no- 
ticed large, square holes pierced, suggesting to them that in 
former days this, the high road between Eastern and Western 
Asia, was probably improved by having a bridge over this 
difficult and dangerous part ; then over the Cl\|chiklik and 
Koh-mamak Passes and the Tagarma Plain, till they reached 
the neighborhood of Tash-kurgan, the northernmost point of 
Captain Younghusband's explorations in the previous year. 
Passing through the Little Pamir, they struck the Alichur 
Pamir near Chadir-tasb at its eastern extremity, and from 
there they looked down a broad level valley, averaging four 
or five miles in width, to some high, snowy peaks overhang- 
ing Lake Yeshil-kul at its western extremity. The range 
bounding this Pamir on the north is free of snow in summer, 
but that separating it from the Great Pamir is of considera- 
ble height, the summits are always covered with snow, and 
the passes across it difficult. Traces .of ancient glaciers are 
very frequent, and the western end near Lake Yeshil-kul is 
choked up with their moraines, forming a sea of gravel 
mounds, in the hollows of which numerous lesser lakes may 
be seen. On the borders of Yeshil-kuI, at a place called 
Somatash, Captain Younghusband found the fragments of a 
stone bearing an ancient inscription- in Turki, Chinese, and 
Manchu. This interesting relic, as far as Captain Young- 
husband has been able to get the rubbings he took of it 
translated, refers to the expulsion of the two Khojas from 
Eashgar by the Chinese in 1759, and relates how they were 
pursued to the Badakbshan frontier. 

From the Ak-su Valley the two travellers ascended the 
sterile valley of the Ak-baital, which at this season of the 
year (October) has no water in it, and visited Lake Rang- 
kul. ^^On the edge of this lake is a prominent outstanding 
rock, in which there is a cave with what appears to be a 
perpetual light burning in it. This rock is called by the na- 
tives Chiragh-tash, i.e., the Lamp Bock, and they account 
for the light by saying that it comes from the eye of a dragon 
which lives in the cave. This interesting rock naturally ex- 
cited my curiosity. From below I could see the light quite 
distinctly, and it seemed to come from some phosphorescent 
substance. I asked the Kirghiz if any one had ever entered 
the cave, and they replied that no one would dare to risk the 
anger of the dragon. My Afghan orderly, however, had as 
little belief in dragons as I had, and we set off to scale the 
cliff together, and by dint of taking off our boots and scram- 
bling up the rocks, very much like cats, we managed to reach 
the mouth of the qave, and on gaining an entrance found 
that tlie light came neither from the eye of a dragon nor 
from any phosphorescent substance, but from the usual 
source of light — the sun. Tlie cave, in fact, e\tended to 
the other side of the rock, thus forming a hole right through 
it. From below, however, you cannot see this, but only the 
roof of the cavern, which, being covered with a lime deposit, 
reflects a peculiar description of light. Whether the super- 
stitious Kirghiz will believe this or not I cannot say, but I 
think the probability is that they will prefer to trust to the old 
traditions of their forefathers rather than the wild story of a 
hare-brained stranger. The water of the Rang-kul is salt, 
and the color is a beautiful clear blue. The mountains in the 
vicinity are low, rounded, and uninteresting, though from 
eastern end a fine view of the great snowy Tagarma Peak 
may be obtained." 

The winter was spent in Kashgar. On July 22, 1891, Cap- 
tain Younghusband left to return to India by way of the Pa- 
mirs and Gilgit. 



** On reaching the Little Kara-kul Lake, a piece of inter- 
esting geography, which I believe had been first noticed by 
Mr. Ney Elias, on his journey through these parts some 
years ago, presented itself. Captain Trotter of the Forsyth 
mission saw from the plains of Kashgar a stupendous peak, 
the height of which he found to be 25,300 feet, and the posi- 
tion of which he determined accurately. From Tash-kurgan 
or its neighborhood he also saw a high mountain mass in 
the direction of the peak he had fixed from near Kashgar; 
bad weather prevented his determining the position of this 
second peak, but he thought there was no doubt that the 
two were identical. Such, however, is not the case. There 
are two peaks, about twenty miles apart, one on either side 
of the Little Kara-kul Lake. That seen from Tash-kui^D 
is the true Tagarma Peak, and cannot be seen from Kashgar; 
while that seen from Kashgar cannot be seen from Tash-kur- 
gan. There appeared to me to be very little difference in 
height between the two. Both are remarkable not only for 
their extraordinary height, but also for their great massive- 
ness. They are not mere peaks, but great masses of 
mountain, looking from the lake as if they bulged out from 
the neighboring plain; and one sees far more distinctly than 
is usually the case, the layers upon layers of rock whieb 
have been upturned like the leaves of a book forced upwards. 
It struck me, too, especially from the appearance of the 
rocks in the neighborhood of the northernmost peak, that 
these must have been upheaved far more recently than the 
worn-out-looking mountains in the centre of the region of 
the Pamirs. The appearance of these two great mountain 
masses rising in stately grandeur on either side of a beautiful 
lake of clear blue water is, as may be well imagined, a truly 
magnificent spectacle, and, high as they are, their rise is so 
gradual and even that one feels sorely tempted to ascend 
their maiden summits and view the scene from the loftiest 
parapets of the *Roof of the World.' " 

On Oct. 4 Captain Younghusband and a companion left 
the Tagh-dum-bash Pamir to explore *' an interesting little 
corner of Central Asia, the point where the two watersheds 
— the one between the Indus on the south and the Oxusand 
Eastern Turkistan Rivers on the north, and the other between 
the Oxus on the west and the Eastern Turkistan Bivers on 
the east — join. If any point can be called the Heart of 
Central Asia I should think this must be it. Here on the 
Oxus side of the watershed are vast snow-fields and glaciers, 
and among these, with three of its sides formed of cliffs of 
ice — the terminal walls of glaciers — we found a small lake, 
about three-quarters of a mile in- width, out of which flowed 
the stream which joins the Panja branch of the Oxus at 
Bozai Gumbaz." 

After this Captain Younghusband made his way down to 
Kashmir. 

FURTHER CONFIRMATION OF THE DISCOVERY 
OF THE INFLUENZA BACILLUS. 

In January, 1890, Professor Babes of Bucharest investi- 
gated nine cases of influenza. The difficulty of studying^ 
them was increased from the fact that complications with 
other diseases were involved. Unfortunately, also, no ex- 
periments were made upon animals. Yet, from the results 
then found, ^ it will be seen that the bacteria are the same as 
those discovered by Pfeiffer, which Babes himself acknowl- 
edges.' 

> Centralblatt fur Bacteriologle, Bd. VIL, No. 8, 15, 17-19. 

> Deutsche Med. Woohenachrlft, Feb. 11, 1SS8. 
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The bacteria 8howed»the following peculiarities: — 

1. Id fresh cases the bacteria are found in large masses in 
the mucus, that is, in the inner of the leucocytes; they form 
a thick layer on the surface of the inflamed mucous mem- 
brane, and press into the superficial lymph-spaces and often 
also into the inner organs. 

2. They form very fine, generally pointed, diplobacteria, 
or short rods, with a diameter of 0.2/i, often making chains. 
One recognizes in the inner of the same chromatic granules; 
these appear to be surrounded by (i light zone, and they are 
without motion. With aniline colors they stain feebly, in 
single cases better, and are faint, or do not stain at all (except 
the chromatic granules), with Gramas method. In older 
cases and cultures, as in the inner of the leucocytes, the 
bacterium is found in a state of granular disintegration, fre- 
quently lessened in size or swollen so that the thickness of 
the individual bacteria can vary between 0.1 and 0.3 /i. 
The thickness also varies according to the coloring matter 
employed. 

3. The bacteria can be cultivated in many cases, especially 
in glycerine. There are formed here, especially deep in the 
nutrient medium, very small rod-like colonies. 

4. The bacterium is pathological for rabbits, since in some 
cases its introduction into healthy nasal cavities causes a 
sort of sepsis, pneumonia, and death of the animal. 

From Babes^s investigations it appears that white mice are 
not always immune against gi^eater quantities of the culture 
or the products pf the disease, and that they can die. 

As there is now no special difficulty in recognizing and 
cultivating the very small bacteria in cover-glass prepara- 
tions, it is to be hoped that they may be made valuable in 
diagnosis, and that a way for preventing and subduing the 
disease may be experimentally investigated. 

Georgetown Medical School. A. MacDoNALD. 



them before the inner scales have fallen — as they are opening. 
Do not be satisfied with mediocrity, but strive to have everything 
neat and complete. W. J. Beal. 

. Agricultural College, Ingham Ca, Mich., Feb. 92. 



LETTERS TO THE EDITOR. 
Making an Herbarinm or Preserving Plimts. 

This is the time of year when botanists are making plans for 
the summer campaign. I am not going through the subject by 
going into details, as Science has recently noticed several small 
manuals which treat fully of the subject. I wish to emphasize a 
few points which have received too little attention. I am some- 
what familiar with the collecting done by the older botanists of 
this country, and with some in other countries. 

We have a great advantage in many ways over the older col- 
lectors. We are learning all the time from each other. We are 
going deeper and deeper into the study of plants. 

Almost everyone who preserves specimens, on the start hoards 
up a lot of worthless trash — of snips, tops, and mere fragments. 
Don't do it, but study the subject well from every side. I speak 
now more particularly with reference to grasses ; but the following 
statement, 1 feel sure, will apply with almost equal force to most 
families of plants. This is the statement which I believe to be 
true, with very few exceptions: — 

All truly good herbarium specimens have been made within the 
past twenty years, and a very large proportion of those prepared 
during the last twenty years are far from good. It is no injustice 
to others to say that, so far as I know, C. Q. Pringle of Vermont, 
by his fastidiousness in this matter, started a reform which seems 
to be rapidly spreading. We should have an abundance of mate- 
rial, lower leaves, flowers, fruit, and root-stalks, if there are any, 
and little packages of nuts, flowers, and seeds on the sheet for 
study. Some years ago I spoke of the importance of preserving 
seedlings of many of our plants. This is a good time to refer to 
this part of the subject, since Mrs. Kellerman has illustrated the 
seedling blackberry. Turn to page ninety- four and study it. 
Go to raising seedlings, or pick them up wherever they can be 
found. Look out, too, for buds of trees and shrubs, and collect 



The Bam Owl a Winter Resident in Ohio. 

That the bam owl, Strix pratincola^ is, at least, a rare winter 
resident of central Ohio can no longer be <]ueetioned. A few days 
since two individuals were found in the hollow trunk of a syca- 
more tree at Utica, Licking County. One of them was killed by 
the fall of the tree; this I have not seen. The other was taken 
alive, and I had the satisfaction of seeing it last week in the pos- 
session of Mr. Newkirk of Newark, O. There is no doubt as to 
its identity, nor can I think there is any regarding the stated time 
and place of capture. '* 

There are but few recorded instances of its occurrence in the 
State, and none of the dates at hand are in winter. Dr. J. M. 
Wheaton, in *' Reports on the Birds of Ohio,** says, ** Rare visitor. 
Mr. Oliver Davie of this city [Columbus] has a specimen . . . 
killed in this vicinity Nov. 2, 1878. The dates of captures [Cir- 
clevlUe, summer, 1873; Columbus, November, 1878; near Cincin- 
nati, April, 1880] indicate that it is, at least, a summer resident 
of the State." It would seem that it is a permanent resident; in 
all probability rearing its young in central Ohio. 

D. S. Kellioott. 
Ohio state UniTeniiy, Columbus, Feb. 17. 



A Magnetic Cane. 

Caft. D. p. Sanford of this city owns a walking-stick that 
possesses magnetic properties, but bow it came by them he is un- 
able to explain. Several years ago he purchased a strong, heavy 
cane, having for its central porti m a rod of excellent quality of 
steel, extending throughout its entire length. At the lower end 
it is about the thickness of the ordinary lead pencil; at the 
top nearly three-quarters of an inch in diameter. Its outer part 
is composed of leather, which, having been cut into rings, was 
forced, one ring upon another, till solid from end to end. This 
was rounded, smoothed and polished, and varnished. The cane 
was finished, first, by enclosing the lower end with a steel ferrule 
through which the central steel rod projected half an inch ; sec- 
ond, by covering the upper end of the cane with a circular copper 
plate over an inch in diameter, and about one-sixteenth of an 
inch in thickness. 

The cane was never near a magnet to its owner^s knowledge ; 
but recently he has noticed its magnetic property, which, in his 
belief, is growing stronger. Now, what causes this ? 

The water-tight non-conducting covering insulates the rod per- 
fectly, except at the lower end, where, as a matter of course, it 
constantly comes in oontact with the earth. The upper part, cov- 
ered with the copper plate, is held in the warm and moist hand 
for hours at a time. Now, will the conditions of insulation, two 
metals, moisture of earth and hand, and difference in temperature 
between the two ends, account for the exhibition of magnetic 
properties ? Will some one offer an explanation ? 

A. H. Bbai£. 
MilledgeviUe, Ga., Feb. 80. 

[If the writer of the above will take any steel rod and give it 

a number of raps while held in a more or less vertical position he 

will find that it will become magnetic. — Ed.] 



AMONG THE PUBLISHERS. 



The question of ** Speed in Locomotives," which for a time 
has superseded in popular interest the luxuries of railroad travel, 
will be discussed in the March Scribner by a notable group of 
railway authorities. M. N. Forney, editor of The Railroad and 
Engineering Journal, will consider the question of '^The Limita- 
tions of Fast Running;** Theodore N. Ely, General Superinten- 
dent Motive Power, Pennsylvania Railroad, will treat of ** Train 
Speed as a Question of Transportation ; '' H. Walter Webb, Third 
Vice-President of the New York Central, will describe ** A Prac- 
tical Experiment" — the running of the Empire State express. 
The views of three sueh authorities, presented in a popular way 
in one number, give for the first time an adequate knowledge to 
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the pablic of the difficaltieB and risks involved in running through 
trains at a high rate of speed. 

— P. Blakistou, Son, & Co., Philadelphia, have nearly ready a 
"Monograph on Physical Education," by Frederick Treves, 
F.R.C.S., printed from the advance sheets of ** A. Treatise on H''- 
giene," by various authors. It is a systematic exposition of a 
v^ry important subject that is at present attracting the attention 
of school boards, college trustees, physicians, and sanitarians 
generally. 

— To Skakespeare students the plan and scope of Dr. Furnesd^s 
variorum edition is universally known, as are the infinite pains, 
judgment, and critical faculty expende<l in the exposition of each 
play. Every volume as it appears brings into one focus all the 
wealth of a great Shakespeare*library, so arranged as to be im- 
mediately accessible. *'The Tempest" is the ninth volume of 
this incomparable edition, and will soon be published by J. B. 
Uppincott Company. The plays previously issued are ** As You 
Like It," ** Romeo and Juliet," " Hamlet " (2 vols.), »» Macbeth," 
*• King Lear," **Othello," and ''Merchant of Venice." 

— Under the heading **One Hundred Miles an Hour,*' Mr. 
Charles N. Deacon of the Reading Railroad discusses, in the March 
Lippincott, the facts and possibilities of railway speed, and rejects 
the popular notion that cC faster rate necessarily means increased 
danger. 



— J. B. Dppincott Company have just published a new edition 
of *• Soule's Synonymes," revised and eniai^ged by George 8. How- 
ison. Mills professor of philosophy in the University of California. 

— Houghton, fi&ifflin, & Go. will publish immediately the lec- 
tures in **The Evolution of Christianity," recently delivered at 
the Lowell Institute, in Boston, by Rev. Dr. Lyman Abbott, which 
have been carefully revised by Dr. Abbott for this publication hi 
book form; *< Equatorial America," in which M. M. Ballou de- 
scribes his travels to St. Thomas, Martinique, Barbadoes, and the 
principal capitals of South America. This house will also shortly 
issue a new work by A. P. Sinnett, whose *' Occult World" and 
** Esoteric Buddhism " secured so wile a reading. The new book 
will be named '^ The Rationale of Mesmerism.** 

— M. L.'Holbrook Com[^«any, 23 Clinton Place, New York City, 
announce for immediate publication a work on the liygienic treat- 
ment of consumption, which has been in preparation many years, 
and which would have been published earlier if it had not been 
detained to await the verdict on Professor Koch*8 merits. The 
book is written mainly for the patient. 

— In a volume of more than two hundred pages J. B. lippin- 
cott Company will soon publish ** Type- Writing and BosinesB 
Correspondence," by O. R. Palmer. It is a compendium of the 
entire subject, and places in the hands of the novice just such in- 
formation as is mo«t needed. To insure its practical efficiency 



CALENDAR OF SOCIETIES, 

Women's Anthropological Society of 
America, Washington. ' 

Feb. 20.— Folk-Lork. 

Biological Society, Washington. 

Feb. 20. — W. H. Dall. Factors in the 
Distribution of Animal Life as Illustrated 
k^r Marine Forms. It is expected that at 
each meeting a paper of general biological 
interest will be introduced for discussion, 
the above being the first of the series. F. 
A. Lucas, On Charcharodon mortoni; J. N. 
Rose, The Flora of the Galapagos Islands; 
John M. Hoianger, On the Identity of As- 
clepias stenophylla. Gray, and Acerates 
auriculata, Engelm. 

Appalachian Mountain Club, Boston. 

Fed. 25.— Frederick H. Chapin, Ascent of 
Uncompahgre Peak, Cliff-Dwellings of Nav- 
ajo Cafion, Colorado (illustrated by about 
one hundred new stereopticon views.) 



IVants, 



Business DepartmenL 



Intending investors and others interested 
in r^l estate matters in the rapidly develop- 
ing State of Texas are invited to give a care- 
ful reading of the advertisement of the For- 
Worth and Arlington Heights Land and Int 
vestment Company on first page of this num- 
ber. Mr. E. W. Watkins, 156 Broadway, 
New York, will show views and maps of the 
property advertised. The writer can vouch 
for the entire reliability and truthfulness of 
any statements made in the advertisement. 



Special attention is called to the novel 
representation of solar and lumar eclipses, 
with popular lectures on astronomy, recently 
inaugurated at Carnegie Music Hall, entitled, 
*'A Trip to the Moon. ^' 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colle^^es and Normal Schools. Price 50 cents 
Sent free by post by 

N. D O. HODGES, 874 Broadway, N. Y. 



Any /ert^m sttkimg a pp$iti0n /^r which h* u quali- 
A«d by hi* tcientifie aitainmtntt^ ^rauyferson tetkina 
t0m€ on* to fill a ^otition t(/^ thu ehar actor ^ bo it thmi 
o/a toachor 0/ tcuncoychowtiots draugkttman^ or what 
not, may havo th* * Want'' in**rtod under thi* h*ad 
FRBK OF COST, if h* *ati*Ji** the publithor 0/ tho *nit- 
ablo character of hi* appiicaiion. A nyporoon *ooking 
information on any *ciontific queotion^ the addre** tf 
any ecieniijic man^ or who can in any way u*e thi* col" 
umn for a /urpoee con*onant with the nature of th* 
paper ^ i* cordially invited to do *o. 



APB0FES80B8HIP in Cbemistrj la wanted by 
one whd had had flve yeaxB* ezperienoe in that 
capacity. Would prefer to give instruction by 
leotnree and enerimenta rather than bv text-book 
methods. Would like a position in a coUef^e or uni- 
▼ersity where there is a good student's laboratory. 
Special points of strength claimed are: (1) Thorough 
control of a class aod good order during lectures 
and recitations. (3) Accuracy in experimenting 
with chemicals and skill in the manipulation of 
chemical apparatus. The permission of several dis- 
tinguished educators has been giyen to refer to 
them if required. Would not care to accept a po- 
sition paying less than $1,500. Address B. S., care 
of Sdenoe, 874 Broadway, New York. 

A DDBEBS WANTED.— Will some one please send 
^ the address of the Secretary of the American 
Philologioal Society. Also that of Herbert Spencer. 
'*ADDlBON/' Boom 84, 164 Madison St., Chicago, 111. 

A DDBBSSES of Old Book Dealers wanted.— Wish- 
rV iog to obtain a cumber of old books out of print, 
I very much desire the addresses or catalogues of 
rare second-hand book dealers. Xf«there is a direc- 
tory or list of such dealers I should like to obtain 
possession of one. W. A. BLAKBLT, Ghieago, 111. 

WANTED.— Books on the Magic Lantern. Will 
exchange. ** How the Farm Pays,'' by Cozier 
and Henderson; "Culture of Farm Crops." by 
Stewart; *' American Agriculturist/' 1800 and 1891. 
I. SLEE ATKINSON, 48 Wallace St., Orange. N. J. 

WANTED.— (1) A white man Tersed in wood acd 
iron working, able to work from specifications 
and plans, suited tot an instructor of boys; bis bus- 
iness to have charge of shops of school, outline and 
direct the work for foremen and students; nalary to 
b^ $1,000 per annum (nine months). (8) A man 
(black preferred) to teach the colored, iron working 
and forjring, subordinate to the preceding; salary, 
$720. (8) A man (white) competent to take classes 
in engineering (assistant's position), but with the 
ability to perform any of the work required In aav 
of the ordinary engineering courses of our universi- 
ties; salary from $1,000 to $1,5U0. A. H. BEAL8, 
MiUedgeville, Qa. 



BOOKS I Hour to Bxcbanffe tbem for 
otbera. Send a postal to the Scikmcb exchange 
column (Insertion free), stating briefly what you 
want to exchange. Soiehox, 874 Broadway, New 
York. 



[Free of charge to all, if of aatisliactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 



Te exchange ; Experiment Station buUetios sad 
reoorts for bulletins and reports not in my iUa 1 
will send list of what I have for exchange. P. H. 
BOLFS, Lake City, Florida. 

Finished specimens of all colors of Vermont msxbk fer 
fine fofisib or crystals. Will be given only t<x vahaUe 
specimens because of the cost of polishing. GEO. V. 
PERRY. State (geologist, Rutland, Vt. 

For exchange. — ^Three copies of ** Americaa Slate 
Papers Bearing on Sunday Legislation," 1891, 1^50, nev 
and unused, for **The Sabbath," by Harmon KiMsboiy, 
1840: ''The Sabbath,*' by A. A. Phelps, 1842; *' Histafr - 
of the Institution of the Sabbath Day, Its Uses isd 
Abuses," bv W. L. Fisher, 1859; ** Humorous Piuses of 
the Law,' oy Irving Browne; or other works amoontiac 
to value bf books exchanged, on the questioo of eovsa- 
mental legislation in reference to religion, personal ubertrv 
etc. If preferred, I will sell "American State Puen, 
and buy other books on the subject. WILLIAM AD- 
DISON BLAKELY, Chicago, ilL 

Wanted, in exchange for the fnllowing works, aay 
standard works on Surgery aod on Di^^eases of (^iHica: 
Wilson's ** American Ornithology,'* 3 vols.: Cooes* **Bi(ds 
of the Northwest '* and '* Birds of the Colorado YaHey." 
a vols.; Minot's ^* Land and Game Birds of NevEsff- 
land^' Samuels' *' Our Northern and Eastern Birds;* all 
the Reports on the Birds of the Pacific R. R. Sanrey, 
bound m s vols., morocco; and a complete set of tbe 
Reports of the Arkansas Geologicsd Survey. Please sire 
editions and dates in oorresponmng. R. eLLSWORTH 
CALL, High School, Des Moines, Iowa. 

Wanted to buy or exchange a copy of Holbnoli 
North American nerpetology, oy John Edwards. 5V(^ 
Philadelphia. 184a. G. BAUR, Clark Umvcnity. 
Worcester, Mass. 

I ■ II ■! MM I IM_ _1 1^^ ^ 

For sale or exchange, LeConte, ** Geology;" Qom, 
*' Anatomy,*' s vols ; Foster, **Phvsiology," Eng. eaitke; 




four, *• Embryology,'' • vols, 
Science, 18 vols., unbound. 
Lexington, Ky. 



SdcB- 

_ Morphology:^ 
, Leidy, *« Rhiaopods:" 
C. T. McCUNTOCt 



To exchange Wright's *^ Ice Age in Nortfi Aaoka ' 
and ' ' '^'^.•»^> »*iriAM.s..»« r^s ^^--« »» /r* • *- .m. 




for 

Place in Nature," Huxley, ^^MentaT Evolution ibAm- 
mals," by Romanes, ^"Pre-Adamites,** by WinchelL N« 
books wanted except latest editions, and books m fsid 
condition. C. S. Brown, Jr., Vanderbilt Univtistf, 
Nashville, Tenn. 

For Sale or Exchange for books a complete pctfsic 
chemical laboratory outfit. Includes large Becker bal- 
ance (soog. to i-xomg.), platinum dishes and crac&ks, 
agate motors, glass-blowing apparatus, etc. For sak n 
part or whole. Also complete file of Silliman'efoof^ 
186S-1885 (6a-7i bound); Smithsonian Reports, 1854-^103; 
U. S. Coast Survey. i8s4-x8^> Full particularis to es- 
quirers. F. GARDIN ER, JR., Pomfiet, Conn. 
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tbe book has beeo divided into sections giving xample busioesn 
leltera repreteotiog widely-d iff e rent trades, also rule* for panctu- 
ation and for UHing the various kinds of type-writing machines. 

— Of Dr. franz Boss's receot publications on Ihe ethnoKrapliy 
and linguislici of Ihe American North-west, tbe foltoning are be- 
fore us: 1. " Notes on the Chemabam Language," in Amfrkan 
Anthropoiogitt for January, 18B2, pp 37-44 The people speak- 
ing this lan^fuage were risited by Boas ia the summer of 18B0 on 
Puget Sound, and then only three persons were surviving. Be- 
fore Boas nolliing th')raugh had ever been made public upon tbl4 
curious and very consonantic language, which forms, together 
viih 8 dialect on the Pacific Coast, unexplored as yel. a lioguintic 
family hy iteelf. 2. " Third Beport on tbe Indians of British Co 
lumbia," contained on pp. 3-18 of Seventh Report ou the North- 
tiibee of Canada, Cardiff meeting, 1891, of the British Asssciation 
for the Advanoemsnt of Science; most!/ ethn i^raphieil and 



Bomatolo^rical. 3. 'Vocabularies of the Tlingit, Haida, and 
TshiinshianLingiiaBea." American Philosophi-sl Society of Phila- 
deliihia,Ocl. 2. IB9I; in its Proceedings, pp, 173-303. Thesecopi- 
ous word collections are so arranged that tbe English signification 
stands first. At the end ol l,he article there are texts and a eong 
in I'sliim^hian with interlinear trans la t ion, 

— All teachers and those interested in higher education will be 
attracted by the paper in the AtliDitu: MontMy for March, by Pro- 
fess'ir George II. Palmer of Harvard University, entitled " Doubts 
ali.iut University Exteiiaion." The writer has Kiven this subject 
a moat careful study, and relates the history of the movement in 
England and in tbe United SLatea. He speaks of the difficultiee 
of making it a supchss here, owing to tbe different social oondi- 
tiuns of the two countries, and suggests plans by means of which 
the system may be made a poasihlesuccesa in America. The paper 
u i I well repay a careful reading. 



PBOPBIETARY. 



Ediaasim 

loFstWs Acid' Plospkte. 

A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 

Sr, Edwin F. Vose, Portland, He., says: 
"1 have used it in my own case when suffer- 
ing from nervoos exfaanition, with gratifying 
r«Bults. I hate prescribed it for many of 
ths rarions forms of nerroua debility, and it 
haa never failed to do good.' ' 

Descriptive pamphlet free. 

HunifDrd OiMiicil Worki, Prnidnm, II. I. 



Beware of Sobatitntei uid Imitations. 

GAOXION.— Be •lire tka trord "Hon 
ford*!" la on the iBbel. All otliera ar 
■pnrlon*. HeTer eold In bnlh. 



ADO UIB aUBT UU1IFUHTAJII.K lOT US WeaTBI. It IS 

not nnnnul to ■« s rumer worklDg In tbe fleldi wlUi 
ut artlflcl&l Iw. or b brnkemiui nppjylnir bli tinikfl,on a 
ful raonlDC a«ln, or ui enaliieer wlCh hand od the 
throttle, or > Bmnan. caiyaAKt, roMon, miner, 1" '»«, 
men of erery Tocfttlon u labor In the nilt capeoltr oC 
their emplDfiDeDt, wearlnv one or two artlflcljil lege nlUi 
rubber feet, pcrromiliif as mach ae tuqd Id iKMeer-^' — 
of eU tkolr uatntal mombera, eanln^ the eame wj 



MINERALOGY. 



Gouse ol Unenlo^ for Toutg People. 

oornepondetioe^ mioenls and books 



ecu BDll O Cut ready for utLlng. HaTlnepur- 
btn OrALO. cbaaedaWnilotattheMeilcaiilo- 
callty. we are ottering them at aboatone-flrthJeivelBn' 
pilow; Kc.. n, ILaTKIS- Thtal»ar*™opiBnonl(yK 
•ecanaOnenrnTeiyclieaii. KDpp.HlneralCBlaloinu 
Uc-lneloOinc-Siviileiiwiitli:. 0»).I-.EM<iLiaH£Cu., 
BtoeralBgW. ftl and 1» Broadway. Kew Yort Cit y. 

SO SBnSTONBS FBBE aa > premlani 
with THE OHBAT DIVIDB. 

e ClemBtonee aro cut and polithed ready (oi 



MISCELLANEOUS. 



BOOKS AND STATIONERY. 



ARTIFICIAL LIMBS 

WITK IMIEI FEET AM HAHSt. 

DaraUe ta I'vDnirnedoa. Natural in Aclloi 




Books ordered by Hail, selected 

with care and forwarded with promptness. 

Books out of print and scarce. 

will be searched for with thorODKhDess. 

Books not to be had, in this 
country, will be imported to order. 

CROTHERS & KORTH, 

(Room 22, Manhattan Building), 
96 Fifth Avenue, New York Citj. 



JOHH IREUKD'S Bookstore, 1197 BrotdiiiT 

near UUi Sl. li eooTenlent to tbe mldence qnailer at 
thsetty! ItUagDodnlaoeto drop Into on tbe way up 
or down town (0 Mleot boc^ or nattOBtry. HUMock 
la well aeleotedand embraceaaUlheiiewandMaodard 
bogka aa khs aa liiaed. Oat-of-town parohaaen oaa 
order by mall wltfa ererr ooaBdeDoe that their wanta 
will be aa well nwUed aa IT bnyiwr In pswm. 



, AMERICAN WOODS 



by the Unlud Stale* and . ... 

By OUT rormnla ajiplioanta c«o ani 
One hiilt ot the less and anna rDmli 



Tttii ffiS llloatratioDft i 
roe. Addreas 

A. A. MAKES, 701 Broadway, H. T. 



An nimtrated Jonmal for Hothen 

PIlBLiaHED FOBTNIOHTLT. 

$1.00 a year. 

AeMd for Sample Cojf^. 

Chatlei Robbuon, 907 Broadvay, H. T 




_ ar BamlDRtoll lipo:il 
^lio'^nnqnumTof *Tort;t>ii*a bnlaupibnt. Cornicle 

U.H.I^(JEB)!lOLLABrD.afiSo^tlaBdt8t.S.T.ClT^ 



•67 PARK PMCE, NEW YORK 



THE BOTtNICAL GtZEHE. , 

A monthly iHQsCrated journal of bottuy in 

alt its departmmts. 

»S cenu a oambar, t/x.yt a year. 

"""•• PDBIISHBRS BOTMICJI CmiTE, 

CrawfordBTille, Ind. 



ESTERBROOK'S 
STEEL PENS. 

01 SUPERIOR AW STANDARD QUALITY. 
Leading Nos.: 048, 14. 130, 135, 339, 333 



PATENTS 
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DRY GOODS, ETC. 



Real India Pongees, 

CORAHS, 

Dnsirpassed for donbillty and wear. 

INDIA SILK SHIRTINGS, 

Stripes and Checks, new color- 
ings, and styles. 

RONGEANT, 

The New Summer Silk. 




JjtoouWau c\^ ij)t» 6i, 



NEW YORK. 



DRESS GOODS 

FOR SPRING TRADE. 

Especial care has been taken to provide, 
for the Spring trade, large and varied as- 
s^ments of new weaves and shades in 
Paris Dress Goods, remarkable for their 
richness and novelty. 

The choicest of these goods will be shown 
on Tuesday, Feb. 23, as well as additional 
novelties in woolens of Scotch and English 
manufacture for Ladies' wear. 

Plisse Cashmere, in shingle plaits,Tucked 
effects in Plaids— iUmninated colorings. 
Piped, Corded, and Shirred Crepes and 
Crepons. ^ 

The rapid sale of novelties, previously 
shown, indicates an active demand for the 
above class of goods; we therefore urge 
npon our customers the advantages of an 
early selection. 

James McCrccry & Co. 

BROADWAY & 11th STREET, 
NEW YORK. 

fiSTl 

Emliroiilery Silh. 

FactoiT Ends at half price ; one ounce In a box. All 
Kood Bilk and good colors. Bent by mail on reoelxit of 
«) cents; 100 crazy stitches in each package. Latest and 
best book on Art Needlework, only 10 cents. A beanti- 
fnl assortment chenille and urasene ; 16 .'new shades in 
each for SO cents. Send postal note or stamps to 

Z'HB BRAINBRD & ARM9TROTO 8POOL 
ILK CO., 625 Broadway, New York, or 421 Market 
St^ Philadelphia, Pa. 

For the names and addresses of 10 ladles nterested in 
Art Needlework we wUl send one book free. 



New Method of Protecting Property 
from Lightning, 

Tbe Ligbtning Dispeller. 

Price, $20 to SSOt—According to size. 

The Patent Lightning Dispeller is a oondnc- 
tor specially designed to'dissipate the energy 
of a lightning discharge, — ^to prevent its 
doing harm, — placing soinethiiig in its path 
upon which its capacity for causing damage 
may be exi>ended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 

Correspondence solicited. 

AGENTS WANTED. 



Tbe American Llgbtning Protection Company 

United Bank Building, Sioux City, Iowa. 



TACOMA 



INVESTMENTS 
FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Take full chari^e of property for the 

EASTERN INVESTOR. 

City, Town, and Suburban Lots, 

Oarden, Fruit, Hop and Timber Landa. 

lO'l. Gaanuiteed on all iDTestments. 

Houaea for sale on the instalment plan, by which 
the purchaser can obtain an income sufficient to 
cover all payments, indudini^ taxes, insurance, etc. 

Information rtztLtdinz any particular point in 
the State of Washington i^ladly furnished upon 
application. Personal attention i^iven to all loana. 
Correspondence solicited. Refer, by permission, 
to the Pacific National Bank, Tacoma, Wash.; 
Geo. H. Tilley, Esq., Secretary and Treasurer of 
the Southern Express Co., and Frederick C. Clark, 
of Clark, Chapin ft Bushnell, New York. 

Address 504 California Brk,Tacoma, Wash. 

Eastern Representative, 
H. F. TAYLOR, 47 Lafayette PUce, New York. 



FINANCIAL. 

Beabody.HoughteIiag &Co 

BANKERS, 

09 Dearborn Street, Chteajjo, UUnois. 

Loans and Investments on Real Estate Security 

Exclusively. 

Principal and Interest Payable In Gold. 

CMICA60 CITY MORTGAGES FOR SAIL 
For the oonTenlence of iBVostort we oarrr from 
ttOO,000 to 1600,000 of ohoioe mortgages at all times. 
Tbfse loans are made by oa after oarafal inveatii^ 
tlon of the titles, tbe value of tbe seearitiee offered 
and responaibiUtv of borr4wen. In tranaaetJAf a 
bualneaa of over $70,000,000, no title approved by as 
has ever been snooeeafally attacked. 

IN ANY AMOUNf. 
These loans vary in amount from $500 to $50,000,aDd 
bear from 6 per cent, to 7 per cent, interest, pa^atU 
•emi-annuaUy at our offUse^ or af fucfc plmee om »•- 
vector may elect. The standard rate on erdinaiy 
amonnts, say $8,000 to $10,000, beine 6 per cent; 
smaller loans, <^ per cent, and 7 per oent.; large 
loans, on exceptionally strong seoority, 5 per ocot 
and (^ per oent. 

AT PAR AND ACCRUED INTEREST. 

These seonrlUes are ready for delivery, and an 
on sale at par and accrued interest. No commisskn 
is charged the buyer, the iHcome named being net. 

INVE8T0R$* INTERESfS CARED FOR WITHOUT CNAIGL 

We collect all interest and remit to any part of the 
country free of charge. We see that all Insaranee 
policies pledged as collateral secarity are raieved 
at expiration, and that the investor is protected in 
ease of failure on the part of tbe borrower to psy 
taxes. In other words, we act as flnaiicial sgmta 
for the investor without charge. Parties bnytBf 
mortgages securing building loana, where the bnUdh 
ings are not fully completed, are guaranteed oob- 
pletion free of mechanic's liens. 



TAGONA 



SOUTH BEND 
PU6ET CITY 



INYESTNEin^ 



I GUARANTBB ijR per cent per anaiB 

in any of the above cities. I have made from 40 1« 
60 per cent, per annum for non-residents. I also 
make first mortgage, improved real estate kaiis oe 
unquestionable securities from 8 to :0 per cent per 
annum net. Also have choice bargains is FanSf 
Hop* Hay and Garden I«anda« OorrespoBd- 
ence Solicited regarding Western Washington. Ail 
inquiries answered promptly. Address 

A. C. SIC'KBLS, TacoBsa, ^fraahlBgisa 



PROTECTION FROM U6HTNM 

■ — ■ - ' - ■■■ II ^ I I ■ ■ ■ ■ 

All the capital desired for the parent* company j 
to handle my patents on a new method of protect- 
ing buildings from lightning has been subscribed. 
Sub-companies and agencies to introduce the 
invention are forming, and any desirous of tak- 
ing State-rights should address The American 
Lightning Protection Co., Sioux City, Iowa. 

The English patent is for sale, and offers 
an excellent opportunity for the formation of a 
company now that the American company is so 
favorably started. 

N. D. C. HODGES, 874 Broadw^, New M 



/ 



SCIENCE 



A WEEKLY NEWSPAPER OF 

PUBLISHED BY N. D. 0. HOlfe,. 




THE ARTS AND SCIENCES. 



- ^^ 



'^WAY, NBW YOBK. 



■«^ir 



''Ar- 



Tenth Tkab. 
Vol. XIX. No. 474. 



'^/o 



MARCH 4, 1892:-^.^:;r^. 



'% 



Contents. 



Tex Nkxd of Fbycholoqical TBAiinNO. 

E, W, Scripture 127 

Thb Vxsiclbs or Sayi. 8, Oarman, . . . 128 

Bactxbia nr Dbinkino Watkb 128 

Toe Chinook Jaboon. Franz Baas. . . . 129 
Notes and News 129 

Motion and Heat. Daniel S. 2Voy. ... 182 

Lettkbs to the Hdrob. 

A Qaestion in Physics. X, 185 

The Balloon Problem. Paradox ... 186 

The Loup Birers in Nebraska. L, 
S.Bi€k» 187 

The Aboriginal North American 
Tea. Jed. Hdtchkita 187 

AaOVO THE PUBLISHEBS 187 



at the Post-Oflloe off New York, N.Y., as 
SecoDd-Claai Mail Matter. 



^ 



Single Copies, Ten Cents. 
$3.50 Per Teab, in Advance. 



FOR AMATEUR ASTRONOMERS. 

STAR ATLAS. 

Containing Maps of all the Stars from i to 6.5 magnitude between the North 

Pole and 34^ South Declination, and of all Nebulae and Star-Clusters 

in the same region which are visible in telescopes of 

moderate powers. With Explanatory Text, by 

DR. HERMANN J. KLEIN. 

Translated and adapted for English Beaders, by 

EDMUND McCLURE, M.A., M.R.I. A. 

18 Charts and 81 pages of illustrative letter press. Imperial 4to, Cloth, $8.00. 



*' This new Star Atlas is a pleasant surprise to us. We did not before know that Heis 
had any such rival for real merit in existence." — Sidereal Messenger. 

''Ihave been looking for just such an Atlas for more than thirty years." — H. P. 
Txtttle, M.A., formerly of the Cambridge (Mass.) Observatory. 

' * I have carefully examined the Star Atlas . . . and consider it in ev^ery respect 
a first-class work. ... It g^ves me great pleasure to state that I do not know of any 
book of its kind that contains so much accurate knowledge in so small a compass." — ^Edqab 
Fbisby, Professor of Mathematics, U. S. Navy. U. S. Naval Observatory, Washington, D. C. 

' * In order to find the stars by means of their Right Ascension and Declension star 
charts are needed. Members who do not already possess such charts, are recommended to 
procure Klein's Star Atlas." — Gabbett P. Stevens, President of the Astronomical De- 
partment of the Brooklyn Institute. 



May be obtained from any bookseller ^ or will be sent free by mail on reoeipt of price, by 

E. & J. B. YOUNG & CO., Cooper Union, New York. 



7% IMPROVEMENT BONDS. 

Secured by Real Estate worth Four Times the Amount of the Mortgage. 

The attention of investors having money to invest and wishing a little higher rate of interest than is' usually realized from Eastern 
securities, is invited to some bonds that bear 7 per cent, annual interest, and are so amply secured by real estate as to commend them to 
the most careful and conservative investor. 1 

These are Improvement Bonds of the Fort Worth and Arlington Heights Land and Invest- 
ment Co. which owns the beautiful suburban addition to Fort Worth, Texas, known as Arling- 
ton Heights. They are issued to the amount of $100,000.00, and are for the purpose of erecting 
a large and commodious Hotel at the Heights. 

The site selected for the building is on very high ground ; it is the most desirable tract in the addition, and includes a full block. The 

hotel and site are mortgaged to secure the bonds, and 100 blooks, of foitv lots each, are also moluded in the mortgage. Valuing 

ihe blocks at $8,000 each, a security is given of about four dollars* worth of real estate to one dollar's worth of bonds. Surrounding 
blocks of the same class have been sold for more than $3,000 per block, and the property is constantly increasing in value. 

With its improved and unimproved land^ Electric Street Hailway, Electric Light Plant, complete Water System, Mortgage Notes, 
etc., the company possesses assets over liabilities of more than one million of dollars. 

The bonds mature at the rate of $10,000 per year, beginning with January 1st, 1897. The Company has the privilege of calling them 
all in on and i^ter January 1,' 1902. They are issued in denominations of $250 and $500, with the interest payable July 1 and January 1, 
in coupon form. 

Each $1,000 worth of the bonds is secured by a specified block, which is released as the bond is retired; as the hotel and site remains 
a mortgage for all of the bonds, the security becomes even stronger as the bonds are paid off. 

The entire mortgaged property is held in trust for the bondholders, by the Franklin Trust Oo. , of Brooklyn, through whom the interest 
and principal will be paid. The Trust Company can foreclose in the event of default of interest or principal. 

The bonds bear interest from January 1, 1892. They are sold at par with accrued interest ; a large proportion of them have already 
been sold ; the hotel is already in course of construction. 

A few lots can be purchased in this addition which promise large returns after a few years' holding. 

Further information given by letter or private interview. 

E. W. WATKINS, 1 56 BROADWAY, NEW YORK. 
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AHUSESIENTS. 



EVERY 
MONDAY 

AND 

WEDNESDAY 

▲T 

8.16 P.M. 

SATURDAY, 

Matinee 

at 2. 



Uif Tt THE MtM. 

Entirely Remodelled. New Views 

Uagnifloent repreaentatlon of 
■oiar and Innar eoUpees, etc. 

CARNEGIE MUSIC HALL 

B7th Street and 7th Avenue, 

Mr. GARRETT P. SERVISS, 

the weli-known and popular writer 
and leotiiier on astronomy, bias 
been engaged to explain the scenes 
and Tiews as they pass before the 
audience. 



TUB 

GREAT TOWER 

OF THE 

MADISON SQUARE GARDEN 

XOW OP JEN 

Daily rtom 9 A.IH. nntll 10 P.IH. 

AdmlasAoiiy 25c. 

The most Perfect and Delightful View of Now 
Terk erer witnessed. 

PBOCTOR'S THEATRE, «tI?iPbt. 

Pbootor a Tubnbb, Proprietors and Managers. 
TUBBDAY. MARGil 8TH. AT 8.tftft 

THE ENGLISH ROSE. 

By SIMS A BUCHANAN. 

Produced under the direction of Aubrey Boucioault. 

BBILLIANT CAST. COMPLETE ACCES80RIB8. 

NOTICB.- The Theatre rioeed far Rehearsal 
nioBday. M arch Tth. 

MINERALOGY. 

GoDse Of limnlo^y for Toug Poople. 

Conducted by corresp<nid«iiee; minerals and books 
furnished. 

Collection and book, " First Orade/^ one dollar; 
postage, 26 cents. Send for circulars to 

GU8TAVE GUTTBNBERO, 
Central High School, PltUburgh, Pa. 

fICIi flDAI Q Cut ready for setting. Having pur- 
aclH urnLOt chased a large lot at theMexicanlo. 
oallty, we are offerinc them at about one-flfth Jewelers' 
prices; fOc., 91, 9L60, IX 98> This Is a rare opportunity to 
secure a fine gem Tcry cheap. lOOiip. Mineral Catalogue 
Uc. In cloth w$MSupplement9o. Obo.L.EnolibhACo., 
Mineralogists, 788 and TS6 Broadway, New York City. 

80 OBMSTOMBS FBBB as a premtam 
with THB ORBAT DIVIDB. 

These Qemstones are cut and polished ready for 
Jewelry mounting, and are given free to each new 
subscnber sending 9 1 1 price of yearly subscription. 

Address THB ORB AT DIVI DB, 

1616 Arapahoe St., Denrer, €olo. 

PUBLIUATIONS. 

THE BOTANICAL GAZEHE. 

A monthly illustrated journal of botany in 

all its departments. 

as cents a number, $2.50 a year. 

Addrew POBUSBERS BOTUICAL GAZETTE, 

era cvfordsTllle, Ind. 



An niiuitrated Journal for Mothera 

PUeiilSHBD FOBTNIGHTLT. 

$1.00 a year. 

Send for Sample Copy. 

m 

Charles Bobinaon, 907 Broadway, N. T 



PUBLICATIONS. 



J. W. BOUTON, 

IMPORTSB OF 

RARE AND STANDARD BOOKS, 

In all Departments of Literature, /ncient 
and Modern. 

Architeotnre, Fine Engravings, and 
Dlnstrated Works. 

lU]uiiluteilU8ali,Earl7PrateiBiiob,Buii^ 

8 West 28th Street 

CBetween JPifth Avenue and Broadway), 
NEW YORK. 

Libraries Purchased for Cash. 




nONT go to School 

TO LEARN BOOK-KEEPING 

When you can learn it AT HOMEf within 100 hours' 

■tudy . without the aid of a teacher, (gttmraiUeed I) ttom 

OoodwiB's Improved Book-keepiBg 

■nd Bttslness Manual. Price, $3.00. 

81,387 sold to date, each copy haying ^'^^T^^'SSSSSf^A 
3,948 testimonials receiTcd. One says: *«irort*$600l'* 

Another aays: **I spent KOO for a course in a 
Bnslnees College and got more information out of 
your book Inside of four weeks than in the entire 
course at that coUege.*'— E. A. I>kak, book-keepw 
for Sinclair A Morrison, Uma, Ohio. Feb. 5, IW^ 
SEND for a Descriptive Psmphlet. SAVE this CARD. 

J. H. floodwhi, B.2S4,1216 Vdway, H.T. 




Books ordered by Mail» selected 

with care and forwarded with promptness. 

Books out of print and scarce, 

will be searched for with thoroufchness. 

Books not to be had» in this 

country, will be imported to order. 

CROTHERS & KORTH, 

(Room 22, Maiihattaii Baildiag), 
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NEW YORK, MARCH 4, 1892. 

NEED OF PSYCHOLOGICAL TRAINING. 

— only a few — years a^o we learned psychology 
iquated text-books tbat by tales of extraordinary 
cres, quotations of poetry, emphatic assertations, oc- 
proofs by the phrase *' it is evident," and a few im- 
observed facts, gave a complete exposition of the 
nind in 500 or 600 pages — except in some cases 
e author was kind enough to be, satisfied with half 
unt. To day a psychologist of that kind lectures to 
ches in the universities of Germany, and the new 
gy lias got such a bold in America that it is rapidly 
j^ a fashion, if not a fad. 

n this very fact there lies a great danger to the 
avelopment of the science. There is a tendency -to 
work, to rapid shuffling off of quasi-experimental 
)s, to a neglect of the drudgery of a scientific inves- 
of the fundamental problems, and to a pursuit of 
ories, telepathy, and sensational hypnotic tales, 
lere the psychologist is really a scientific man there 
ency to rest contented with merely qualitative re- 
ere quantitative measurements could be made with 
3ise of brains and patience. 

ard to the sensationalism and quackery that have 
the garb of psychology we can do no more than 
ber science does in that respect, simply put the pub- 
} guard. If, as is usually the case, the public prefers 
to science; thcT matter is beyond our control. There 
ttle to be said against the so-called *^ theoretical " or 
[lysical ^^ psychology that has blocked scientific de- 
nt in the past and opposes it in the present. The 
hysical " psychology is neither metaphysical nor 
>gical ; the term is used merely to cover up the ina- 
the dislike for careful observation and experiment, it 
ach easier to sit at home in the study chair and spin 
rk on psychology than to put on the apron, clean bat- 
id smoke chronograph drums in the labon^tory. 
is to be called to attention here is the fact tbat we 
>gi8ts are not making the proper efforts toward exac- 
i our experiments. In the first place it is becoming 
imon to consider that going through any careless 
manipulations is making an experiment. An ex- 
t is the systematic variation of the conditions go v- 
k phenomenon in order to observe the results of such 
ion. The amount of systematic preparation required 
ireful observation to be exercised depends on the 
development in which the science finds itself. Any 
preparation that could have been expected, or any 
3y in the necessary care, removes the pretended ex- 
t from the realms of science to that of dilletantism. 
tism may be all very good as a source of amuse- 
mi it must never be considered as science. As 
has remarked, '* the most dangerous enemy of psy- 
to-day is not the metaphysical psychology of former 
it the self-sufficient amateurism that considers every 
toying as a scientific experiment." 



Aside from this amateurism there is another deficiency, 
perhaps of a still more important nature. In the various 
perioc4cals we meet accounts of qualitative experiments that 
might just as well have been made quantitative. Of course 
qualitative experiments are necessary as preliminary investi- 
gations, but they are inexcusable where quantitative ones 
can be made. That is to say, although they are necessary as 
forerunners of measurements, and although at certain stages 
of investigation, they are of incalculable value, yet the sci- 
entist must never rest satisfied with them, but should regard 
them only as stepping-stones for further progress. I can 
find no better way of stating this than by repeating the words 
of Sir William Thomson: **I often say when you can 
measure what you are speaking about, and express it in 
numbers, you know something about it ; but when you can- 
not measure it, when you cannot express it in numbers, 
your knowledge is of a meagre and unsatisfactory kind; it 
may be the beginning qf knowledge, but you have scarcely, 
in your thoughts, advanced to the stage of science, whatever 
the matter may be '^ (** Popular Lectures and Addresses," I., 
73, London, Macmillau, 1889). 

The first step in an investigation is a determination of the 
relations of dependence between various phenomena ; this* 
however, must give place as soon as possible to a measure- 
ment of the changes in the mutually related phenomena. 
This we can already do to a great extent in regard to mental 
processes. The degree of accuracy obtainable is in some 
cases scarce second to that of physical determinations, but in 
others it falls far below. 

The future of psychology, however, lies in the possibility 
of increasing the accuracy of the measurements of mental 
phenomena. An advance in accuracy is a difficult thing; 
but it is of such importance that any sacrifice of time and 
trouble is justifiable for that purpose. To reduce the error 
of observations in a given problem by a tenth is a great task, 
and it becomes greater with each increase in accuracy. Psy- 
chology, however, is in the fortunate position of being in 
possession of methods more accurate than the majority of 
psychologists are able to apply. Wundt and his followers 
have gone ahead so rapidly that on the one hand their re- 
sults can claim an accuracy only one degree less than that 
of physics, but on the other the psychologists who have 
never had a training in his laboratory are not quite able to 
keep up the pace. This, of course, does not apply to those 
domains of mind not yet subject to measurement. It is very 
true that there are still large groups of mental phenomena 
not yet investigated by experiment; we have not yet found 
a measure for hate, for enthusiasm, or for vertigo. There 
are still others in regard to which we stand at present just 
on the point of introducing experimental methods without 
having achieved anything of great importance; such are the 
subjects of pleasure, halluoination, the lower senses, etc. 
Yet again we find those that are fast yielding themselves up 
to qualitative and even quantitative analyses, e.g., volition 
in some of its results, the sense of equilibrium, pain (dermal 
pain quantitatively measured), smell (quantitative measure- 
ments by Zwaardemaker and Henry), etc. Oo the other 
hand the magnificent achievements in the domain of sight, 
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the good ones ia hearing, those in the senses of pressure and 
temperature, the accurate measurements of visual space, the 
measurements of the reaction-time, etc., have all tended to 
place experimental psychology on a high level and to fur- 
nish a foundation for a science of psychical measurements, 
or psychometry. 

What is the reason, then, that we are doing second-rate 
work when we might do first? The trouhle lies, it seems to 
me, in the lack of a proper training. We attempt to make 
experiments ; hut how many of us have received a practical 
training in the use of our apparatus? We make observations ; 
but how many are familiar with the methods of observation 
and the computation of errors? We obtain tables of resuUs ; 
but how many know how to formulate the equation express- 
ing those results? I know that, uotil I was brought face to 
face with the question of what to do with my figures when I 
had got them, it had not occurred to me to remedy my de- 
ficient training by a study of the methods of expressing re- 
sults. We all of us daily use light, sound, heat, electricity, 
etc., io our experiments; but how many are familiar with the 
units and the methods of mecisuring these forms of energy? 
What a psychologist must have is a thorough course of 
training in psychometry, or the methods of psychical meas- 
urement. 

Summing up, I would say that what we need in experi- 
mental psychology is: no quackery, little amateurism, a 
proper estimation of qualitative work as sulK>rdinate, a 
transformation of the qualitative into quantitative investig^a- 
tions, and, as the means of obtaining all this, a thorough 
laboratory training. E. W. SoBlPTUBB. 

Clark UnlTer«it7, Worcester, 



ing of McDonnell's statements. That author enumerates five 
structures that ''may be, or have been, confounded with 
different pai'ts of the lateral line system, '^ and he describes 
the last one of the five as *' The bodies discovered by Savi in 
the torpedo {appareU folliculaire nerveux) — which last, 
however, may be related to the lateral line, as I shall after- 
wards attempt to show." This is sufficiently involved to 
make his meaning very doubtful. But to prove that McDon- 
nell did not advance the idea of identity of follicles and lateral 
lines we have only to turn to the penultimate paragraph of his 
'article, where he classes the follicles with other tactile organs, 
and says that they, one and all, appear to be distinct from 
the system of the lateral line, which, he says, has more the 
appearance of a cutaneous excretive organ than of one of 
sensation (Trans. R. Irish Acad., XXIV., 1864, read 1862, 
page 161). Up to the present I have learned of no proof or 
assertion of identity of Savins follicles and the lateral canal 
system previous to that in my work of 1888. * 

Respecting the utility of the follicles it may be added here 
that my conclusions are at variance with those of all who 
have heretofore discussed the matter, insomuch that I con- 
sider these organs to he practically without special function, 
and to represent only a transitory condition of the lateral 
system, intermediate between functional perfection, in the 
embryo, and ultimate more or less complete disappearance, 
during the life of the individual. As the organs are absent 
from particular species or from older individuals, and are 
rudimentary and irregular when present, this seems to ^le 
the only tenable conclusion. S. Qabmav. 

Mtueam of Ck>iiipsr»ttve Zooloffy, 
Cambridf e, Haae., Feb. 99. 



THE VESICLES OF SAVI. 

In the Archives ItcUiennes de Biologie, XVI., 1891, page 
216, there is a reprint from the Atti della i2. AcccLd. dei 
lAncei, VII., 1891, fasc. 6, of Dr. Alessandro Coggi^s impor- 
tant notice of the development of Savi*s *^ appareil follicu- 
laire nerveux " in the torpedoes. Since Savi's announce- 
ment of his discovery of these peculiar follicles on the lower 
surface of the torpedo, 1841-44, an extensive series of publi- 
cations has been made on the subject. The anatomy has re- 
ceived attention at the hands of Boll, Leydig, Eolliker, Max 
Schultze, Muller, and others; and the nature and functions 
have been variously determined. Leydig made the vesicles 
to be one of his three classes of organs for a sixth sense; 
Wagner supposed tlem to be electrical excitants; hut the 
majority agreed in regarding them as tactile organs. In 
1888, in my work on the *^ Lateral Canal System of the 
Selachia and Holocephala,^' published by the Museum of 
Comparative Zoology, it was proved that the vesicles be- 
longed to the lateral system, as seen on the skates and sharks, 
and it was shown that they were not confined to the torpedo, 
but were found on such genera as Urolophus, Potamolrygon, 
and Discmis of the rays, where they were simple rudimentary 
remnants of the lateral canals. My conclusions are amply 
confirmed by Dr. Coggi from the embryology of torpedo, in 
the early stages of which he traces the ventral canals, as in 
embryos and adults of other Selachia. He finds various 
stages of canal disruption corresponding with those I had 
figured from the Batoids above mentioned. 

Dr. Coggi's assertion that the hypothesis making the vesi- 
cles of Savi a special modification of the lateral line system 
was first brought forward by M'Donnell, 1864, is one to which 
I should take exception. It must be due to misunderstand- 



BACTERIA IN DRINKING WATER. 

Db. W. MiauLA {CentraUd, f. BakL und ParaeiUnk,, 
Bd. VIU., No. 12, p. 353) makes a contribution to our knowl- 
edge of this subject which is really .a new departure as re- 
gards the examination of drinking water. He points oat 
that, although considerable stress has been laid on the ex- 
amination of water for pathogenic organisms, there is no 
reliable rule to guide the hygienist in his examinations for 
the ordinary saprophytic organisms and their relation to tbe 
purity of water to be used for drinking purposes. Dr. Migola 
washes out small flasks with bichloride of mercury; then, 
after rinsing them with the water to be examined, he lea?es 
a specimen in the flask, which is plugged with sterilised 
cotton wadding and covered with an india-rubber cap. It is 
not necessary to pack the flasks in ice, as it is assumed thai 
if any of the organisms multiply they will all do so, while 
if the putrefactive organisms (those that liquefy gelatine] 
grow more rapidly than the others, independent evidence is 
obtained of the impurity of the water. Cultivations are 
made in flat glass dishes in order to save the time required 
in manipulating plates and tubes during the cooling process. 
After examining 400 springs, wells, and streams, the author 
has come to the conclusion that where there are more than 
ten species in any sample of water, especially when these 
are not species ordinarily met with, the water should not be 
used for drinking purposes. He found that in only fifty- 
nine waters was this tbe case, hut that 169 waters contained 
more than 1,000 organisms per cubic centimetre, sixty-six of 
these having over 10,000 (forty over 50,000). Prom these 
figures it will be seen that some of the sources of supply 
would be condemned by the old method but would be passed 
by the new, and some condemned by the new would be 
passed by the old. Migula found in all twenty-eight spedes, 
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and in a aeries of tables he brings out the fact that the num- 
ber of colonies does not by any means correspond with the 
number of species, though in some cases it undoubtedly does 
so. This is, in fact, an exceedingly variable quantity. It 
also comes out that putrefactive bacteria are almost invariably 
absent from spring water; that they are most frequently 
found where the number of species is great, and where the 
number of colonies is between 1,000 and 10,000 per cubic 
centimetre; that they also occur where the number of germs 
is below fifty per cubic centimetre, but very seldom where 
the number is over 10,000, 

Dr. L. Schmelk, who recently {CentralbL /. BaJet, und 
Parasttenk., Bd. IV., No. 7, p. 195) pointed out that there is 
a great increase in the number of bacteria in the water sup- 
ply of Christiania during the period that the upland snows 
are melting most actively, now (Centralbl, f. Bakt. und 
Parasitenk., Bd., VII., No. 4, p. 102) gives further evidence 
collected during the last three years in proof of his theory. 
The numbers he finds for those years were tea or fifteen per 
cubic centimetre in March to 2,500 in April, 1888; 1,100 in 
1889, and on March 28, 1890, 5,000; the breaking up of the 
winter snows having occurred this year much earlier than 
usual. This is the period during which the winter snows are 
melting, and after this is completed there is no marked in- 
crease in the number of bacteria in the lake water until the 
reappearance of the winter snows, some of the earlier falls 
of which during October, November, and December melt 
and disappear. In December the number of bacteria per 
cubic centimetre sometimes reaches 600, the highest point 
recorded during the year except in March. Dr. Schmelk 
thinks that the increase is due to the action of frost in break- 
ing up the earth's surface, from which the contained organ- 
isms may be set free as soon as a thaw occurs and then 
washed away along with the surface soil, just as during 
.great rain-storms. He also points out that the masses of ice 
projecting into a river may form *^ collecting " points for the 
particles suspended in the flowing water, as more bacteria 
are always found in the water obtained from such ice when 
melted than in the river water itself. He verified this by 
repeated experiments. He found, however, that when float- 
ing ice was melting in water, though it contained a few more 
organisms than water collected near the surface, it held far 
fewer than water taken from a considera6le depth. In the 
Christiania water-supply he found some thirty species of bac- 
teria, some of which occurred very seldom, some at certain 
periods of the year only, and a few all the year round. The 
amount of solids in the water varies from time to time, be- 
tween 0.92 and 0.94 grammes per litre, and traces of ammonia 
pan usually be found in water during the time that it con- 
tains most bacteria. 



THE CHINOOK JARGON. 



During my visits to the north Pacific coast I became familiar 
with the Chinook Jargon as spoken in various districts. The jar- 
gon is used nowadays most extensively on Puget Sound and in 
Brltii^h Columbia, while its use on Columbia River and in the 
neigbboriog parts of Oregon and Washington is rather restricted. 
It has spread as far north as Chilcat and as far south as northern 
California. The Jargon, as spoken on Puget Sound and farther 
north, contains a much smaller number of words than the printed 
vocabularies, a great number of the Chinook words being dropped. 

On Columbia River and Shoal water Bay I found a few additional 
words belonging to the same dialect of the jargon which was re- 
corded by Horatio Hale and George Gibbs. In recording these words 
I made use of the same phonetic spelling which has been used in 
the reports to the British AsQociation for the Advancement of Sci- 



ence on the North-western Tribes of Canada : To accomi)any, a'EC 
bone of fish, pik' ; to call. tEd'lak; to carry on back, to'itc; to 
dream, mo' mm nd'nitc; to give food, o'ma (Chihalish); to give 
present, k'oe'Eu; grandchild, koi'm (Chihalish); last, vbo't ( = 
French au bout?); let us, hau'anse; to make, qi'lBmiU, 

Mamook has acquired an obscene meaning, and is no longer in 
use on the Columbia River. Muskrat, taini'stsinis ; fire is out, 
icqup; to pursue, m«'^rEn, or tE'ks^En : to put aside, up, fo'En; to 
rest, aWm ; to roast, p'E'nia; robin, pil k'oate'n ( = red-beUy); to 
sew, kyepot; soup, bo' yd (French); to stop, fc'a (Chinook); tail, tel 
(English) ; to vomit, o'e. 

One expression which is not found in the published vocabularies, 
and which is unknown on C!olumbia River, was obtained on the 
Siletz Reservation, Oregon : at that time, kdpa k'Od'jst, In a few 
cases the meaning of the words differed somewhat from that given ' 
in the vocabularies : to sew, mamook tipahin (Hale, *' The Oregon 
Trade Language," p. 60); it means, on Shoalwater Bay and in 
Clatsop, to mend. To lose the way, ^seepie wayhut (&ale, p. 60), 
is not used on Shoalwater Bay, tseepie meaning only, to miss an 
aim. To vomit, vxtgh (Hale, p. 52), not in use in the same region » 
To tear, kluh (Hale, p. 45), means also, to fall. 

A number of words which were considered as the sole and 
original property of the jargon prove to be of Chinook origin ; 
anah, exclamation of pain or displeasure; heehee, to laugh; humm, 
stinking; kwehkweh, mallard duck; kUa, long time; liplip, to boil; 
na, interrogative particle; nah, interjection: hoi look here!; poh, 
a puff of breath ; toto, to shake. 

I believe almost all onomatopoStic words of the jlirgon are de- 
rived from the Chinook. The word kwaddiSj whale, which is 
given as a jargon word, is of Tillamook origin. A few other 
words, the origin of which could not be traced, belong to the 
lower Chinook: eA:^^, brother-in-law; Asetopi, to turn ; tukwiOaf 
nuts. Two words, which have been derived from English, are 
more probably of Chinook origin : tiU, tired (tsl in Chinook); spoie^ 
if, which is generally derived from *' suppose,'^ but is more fre- 
quently pronounced poa on Columbia River. P58 means in Chi- 
nook, if; so that aposs may be explained as due to folk-etymology 
on the part of the traders, or poa as folk-etymology on the part of 
the Chinook. 

It is of interest to note that two Nootka words which are found 
in the jargon have very close analoga in Chinook : chuck^ water 
{tltcuk in Chinook) ; uxiwa^ to speak {awd'uxi in Chinook). A num- 
ber of Chinook terms which have been embodied in the jargon 
have become extinct in Chinook proper. This is due to the fact 
that they have been dropped after the death of persons whose 
names resembled these words: tmi'm^tict (jargon, mimalooae) is 
now tEimeuiDa'lEma ; iVamanoac (jargon, tamahnovoua) is now 
id'tlema. Franz Boas. 

Worcester, Mass., Febmary. 



NOTES AND NEWS. 



ExPEBiMENTAL psychology can count four new laboratories 
among its acquisitions during the present academic year, those 
that have been or are about to be established at Heidelberg (Ger- 
many), Geneva (Switzerland), Cornell (New York), and the Cath- 
olic University (Washington). 

— The Oriental Club of Philadelphia was organized in 1888 with 
Professor Herman V. Hilfreeht as president. Professor M. W. 
Easton, treasurer, and Stuart Chilin, secretary. It has held regular 
monthly meetings since that time, at which formal papers were 
read and discussed. The membership of the club is limited to 
thirty, and now numbers twenty- five, including Professor Paul 
Haupt and Dr. Cyrus Adler of Johns Hopkins University, Pro- 
fessors Barton, Hopkins, and Collitz of Bryn Mawr College; Pro- 
fessors Jastrow, Easton, Hilfreeht, Brinton, and Peters of the 
University of Pennsylvania, the Rev. Dr. Morris Jastrow, and 
others, it beinR strictly confined to oriental scholars. 

— - At the February meeting of the Oriental Club of Philadelphia, 
Mrs. Cornelius Stevenson read a paper on ** Two Ancient Forms of 
Religious Symbolism, the Stone Axe and the Flying Sun- Disc." 
** The stone axe," the speaker said, " is the weapon of the power 
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above. It is the bolt flung f«om heaven in the lightoing, and 
which was thought to contain a spark of the heavenly tire. In 
pre-historic archsBologj, the wieldor of the bolt is generally repre- 
sented under the shape of a bird, which, according to the develop- 
ment of the people, is either the embodiment or the messenger of 
the ruling spirit of heaven. In Egypt, with the development of 
sun-worship, the Halvk of Horus, the embodiment of the upper 
space, in the course of time was represented as entering the sun, 
which is spoken of as the * body ' in which the divine spirit dwells, 
and which, in the form of the Horus of Edf u, as the flying sun- 
disc, becomes the ' heavenly Striker." '* 

— The Museum of Archsdology and Palsdontology of the Univer- 
sity of Pennsylvania has been reorganized as a department of the 
university by the trustees, under the direction of a Board of Man- 
agers, of whom thirty are appointed by the University Archaso- 
logical Association, and six by the trustees of the university. 
This action has been found necessary through the rapid extension 
of the collections and increased interest in the work. The museum 
is divided into four sections, American, Babylonian, Egyptian, 
and Oriental, each in charge of a special curator. The University 
Archaeological Association, by whose efforts the collections were 
brought together, defrays all expenses. It now numbers about 
three hundred contributing members. Mr. Charlemagne Lowe is 
president of the department, and Dr. William Pepper, the provost, 
is president of the association. 

— In his Shattuck lecture Dr. Cowles sums up the symptoms 
and the treatment of neurasthenia as follows : the central funda- 
mental fact is nervous weakness, manifested primarily in two 
ways: (1) by an exactly parallel weakness of mental inhibitory 
control through voluntary attention, and (2) by the central motive 
element of a lowered emotional tone, from a sense of ill-being. 
The first of these indications may be concealed, even from the 
patient himself, by intensified interest and increase of effort ; the 
second he feels and soon betrays. The complex auxiliary condi- 
tions of changes in the sensations, irritability and hypersesthesia, 
languor and ansdsthesia, and their causes, are manifested a little 
later than the primary mental effects. The point of attack in the 
treatment is the central emotional tone. There are two ways of 
approach to it : (1) through the body, restoring its strength and 
well-being, mental comfort and control follow ; (2) through at- 
tracted attention and suggested ideas we reach the emotional tone, 
— healthful feeling and interest attend upon wholesome ideas. 

— The Museum of ArchsBology of the University of Pennsylva- 
nia has just received from the Egypt Exploration Fund a colossal 
statue of Rameses II , which has been set up in the hall of the 
Library Building. The statue, which is eight feet in height, was 
found among the ruins of the Great Temple at Har-shefi (Hauls), 
the herakleopolis of the Greeks, during the excavations undertaken 
by^the Egypt Exploration Fund, under the supervision of Mr. E. 
Naville in the winter of 1891. Hanls was the seat of government 
during the ninth and tenth dynasties of Mantheo (fourth millen- 
nium B.C.), as shown by the corroborative evidence of inscriptions 
found in contemporary tombs at Siflt. Unfortunately, no remains 
of the older buildings were found, and the earliest dated fragments 
uncovered date from the twelfth dynasty, and even these were 
few. The temple was rebuilt by Rameses II., and this monument 
formed part of this later edifice (Ca. B.C. 1'880). According to the 
curator, Mrs. Cornelius Stevenson, the hieroglyphs cut in the 
back and sides of the royal seat give the king's name and titles: 
the crowned ** Horus," the ** Mighty Bull," ''Beloved of Amon," 
or "Maat," or "Ptah," or "Ra,*' or "Knum;" "Sonof R&," 
*'Ramessu Meri Amon," ■* Chosen by R«," *Lord of the two 
Sands," '' Lord of Diadems," «' Giving Life like Rft," etc. 

— The committee appointed last September by the American 
AsBociation for the Advaocenient of Science to raise the sum of 
five hundred dollars for the continuance, during the year 1892, of 
the American table at the Naples station, take pleasure in an- 
nouncing to the American scientists that through the liberality of 
the American Association, the University of Indiana, the Associa- 
tion of American Naturalists, Professor C. O Whitman of Clark 
University, and Major Alexander Henry Daxis of Syracuse, N.T., 
the necessary sum of money has been subscribed, and the table is 



now at the disposal of the American biologists. Applications for 
the privilege of working at the station should be addrei»ed to the ' 
committee, care of C. W. Stilus, Ph.D., Bureau of Animal Indus- 
try, United States Department of Agriculture, Washington, D.C.; 
or, should any American biologist in Europe not have time to 
communicate with the committee, application may be made to 
Geheimrath A. Dohm, director of the zoological station, Naples, 
Italy. Scientific journals throughout the United States please* 
copy. 

— The American Journal of Psychology is about to make a 
slight change in its editorship; beginning with the next number 
E. W. Scripture, Ph.D. (Leipzig) is to be associated with President 
Hall. 

— The experiment station of Cornell University has conducted 
three experiments carried through as many seasons, for the pur- 
pose of determining whether it is profitabfe to feed grain to cows 
when on good pasture. The first two experiments were made at 
the station, on lots of three cows each, the cows being in good 
condition and running on good pasture. As some objection was 
raised against this test on the ground that the pastures used were 
too rich and the cows too well fed to show the best results from 
grain feeding in the summer time, the experiment of 1891 
was transferred to a herd of sixteen Jerseys and Jersey 
grades, belonging to Messrs. C. M. and W. L. Bean of Uc- 
Grawville, N.Y. This herd had been accustomed to only a 
moderate grain ration in winter and never had any grain 
in summer. This herd was divided into two lots of eight cows 
each, the division being made by the station on the basis of 
weight, length of time in milk, length of time in calf, yield of 
milk per day and per cent of fat in milk, and was indorsed by the 
owners of the herd in the opinion that ** the cows were as eveoly 
divided as it was possible for them to be.*' The experiment con- 
tinued from May 23 to Oct. 28, or twenty-two weeks. One lot of 
cows received each day four quarts of a mixture of two parte 
com meal, one part bran, and one part cotton-seed meal hj weight, 
fed in two feeds, night and morning, when the cows were brought 
in to be milked. The general results of the three years* experi- 
ments are summarized as follows: In 1889, in a season in which 
the pasturage was very luxuriant throughout the whole summer,' 
with three cows in each lot, the grain-fed lot gave considerably 
less milk, which was bo much richer in butter fat, that the total bat- 
ter production was practically the same in the two lots. In this 
experiment the grain feeding was commenced about a month after 
the cows had gone to pasture. In 1800, in a season in which the 
pasturage was luxuriant, except for a short time in the middle of 
the summer, with three cows in each lot, the total amount of 
butter-fat produced ^as almost exactly the same in both lots. In 
this experiment the grain-fed lot continued to receive the same 
ration on pasture that they have been receiving during the winter 
on dry f^. In 1890, in an experiment on soiling with grass 
alone, with grass and grain, just about enough more butter was 
produced by the grain feed to pay for the increased cost of the 
grain ration. In 1891, in a season in which at no time the pastors 
was very luxuriant, with eight cows in each lot, the grain-fed lot 
produced just enough more milk and butter to pay for the in- 
creased cost of the grain ration. In this experiment the grain 
feeding was begun ak)Out two weeks after the cows went to pasture. 

— The first lecture, on the religions of Egypt, in the University 
of Pennsylvania Lecture Association's course on *- Ancient Belig- 
ions," was delivered by Mrs. Cornelius Stevenson, at Assodatioo 
Hall, on the afternoon of Feb. 25. The title of this introductory 
lecture was '' Primitive Egypt and its Relation to the Stone Age." 
It was prefaced with a general geographical description of the 
country, special notice being taken of the changes it has undergone 
since the opening of the historical period. The iectorer dwelt at 
length on the various theories concerning Egyptian origins, and 
on the originality of Egyptian culture, whose earliest seat was in 
Upper Egypt. Among the interesting survivals from prehistoric 
times are the stone implements, from which can be derived a no- 
tion of primeval ideas and customs. The first traces of religious 
awakening are betrayed in the cave-burial and the care of the de 
parted. The problem of his present ^life and its mysterious 
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tion with death Orst made man think of spiritual things, and, from 
the sense of immortality which he felt in himself, led him to con- 
clude upon a certain immortality of the soul, or survival of the 
spirit. Hence the various food-offerings to the dead, because the 
spirit was supposed to revisit the body as long as it was not de- 
<»yecl, and the tomb was looked upon as the habitation of the 
dead. Similar ideas are found among the oldest vestiges of man 
in western Europe, in the caves of the neolithic period. 

~ Dr. A. Woeikof of St. Petersburg, who is engaged on an in- 
vestigation into the cause of the famine in Russia, says Nature^ 
writes that it is chiefly due to drought from August to Octolter, 
ld90, which injured the winter crops; to partial a.nd insufficient 
anow, which melted early in the spring, and was followed by 
froat in April ; and lastly to droughts and hot winds from May to 
July, 1891. In the southern portion of the Government of Sa- 
mara the prospects up to June 10 were excellent, but the harvest 
was destroyed by two days of hot windo, on 'June 14 and 15. And 
in the southern central provinces also, where the winter crops had 
greatly suffered, a moderate harvest was hoped for after the mid 
die of July, but four hot days, from July 13 to 16, quite destroyed 
the crops. 

— The number of persons who approve of cremation seems to 
be steadily increasing, according to Nature. From the report of 
the Cremation Society of England for 1891, we learn that in 1885, 
the first year the crematorium at Woking was used, only 3 bodies 
were sent there; in 1880 the number was 10; in 1887, 13; in 1888, 
^; in 1889, 46; in 1890, 54; and during the past year, 99. Cre- 
matoria are being built in various paris of the country. At Man- 
chester a crematorium is in course of erecti<Hi, and will, it is 
thought, be completed and opened for use during the coming 
spring. A company has also been*formed, and is making rapid 
progress, with the same object at Liverpool ; and the City of Lon- 
don Commission of Sewers is taking steps to obtainpowers to erect 
a crematorium at their cemetery at Ilford. The Cremation Society 
at Darlington, and other associations, are moving in the same di- 
rection. 

— The Journal of the Scottish Meteorological Society (third 
series, No. 8) contains a very interesting paper on silver thaw at 
Ben Nevis Observatory, by R. C. Mossman. The phenomenon is 
somewhat common at that observatory, and occurs during an in- 
version of the ordinary temperature conditions, the temperature 
being considerably lower at the surface than at higher altitudes, 
causing the rain to congeal as it falls. In the six years 1885-90, 
198 cases of silver thaw were observed, with a mean duration of 
4| hours in each case, and they nearly all occurred between No- 
vember and March, during times of perfectly developed cyclones 
and anticyclones. An examination of the weather pharis of the 
Meteorological Office showed that for the 198 days on which the 
phenomenon was observed the diBtribution of pressure was cy- 
'Clonic on 187 days, and anticyclonic on 61 days. In anticyclonic 
<x>nditions there was a cyclonic area central off the north-west coast 
of Norway, while the centre of the anticyclone was over the south 
of the British Isles. In cyclonic cases, an anticyclone lay to the 
south, over the Iberian Peninsula. The lowest temperature at 
wliJch the phenomenon took place was 18^, and was rarely below 
137^. Fully 90 per cent of the cases occurred when the thermom- 
<eter was between 28^ and 31.9^, so that the greater number of 
-cases occurred just before a thaw. The most common type of 
cloud which preceded both cyclonic and anticyclonic cases of sil- 
^er thaw was cirro-cumulus, frequently accompanied by cirrus 
and cirro stratus; and the changes showed that the higher strata 
of the atmosphere came first under the influence of the moist cur- 
Tentt which took trom three to eight hours to descend to the height 
«t which cumulo-stratus forms. An examination of a series of 
storm charts prepared by Dr. Buchan disclosed the somewhat re- 
markable fact that 78 per cent of the cyclonic and 68 per centv 
of the anticyclonic cases of silver thaw on Ben Nevis %vere fol- 
lowed or preceded by gales on our northern and north-western 
<oast8; and it would appear from the wind conditions that the 
barometric gradient at the height of Ben Nevis (4,407 feet) must 
Ise totally different from what obtained at sea-level during the 
<KxmrTence of silver thaw on tha hill-top, says Nature, 



— There has been much talk in Germany about Dr. Peters*s 
discovery of saltpetre in the Kilima Njaro district. This discov- 
ery accords with statements which were already well known. Dr. 
Fischer, after an examination of the IX>n jongai volcano, reported 
that in the neighborhood of the crater there were a series of curi- 
ously-shaped veins of a white substance which he took to be either 
saltpetre or soda. In 1879 Herr Jarler asserted that large quanti- 
ties of sulphur would probably be found in the crater. The Ber- 
lin correspondent of the Times, by whom these facts are noted, 
adds that not far from the volcano there lie great swamps from 
which soda is obtained. It is expected that an expedition for the 
exploration of the district will soon be sent out by the German 
East Africa Company. 

— It is well known that yellow-fever never develops in a cold 
or temperate climate, and several attempts have been made at 
various times to apply this fact to the treatment of the disease in 
tropical climates by artificially cooling the patient. Thus some 
thirty-five years ago trials ^ere made with a cold chamber, the 
air of which was charged with oxygen, but without appreciable 
success. Quite recently Dr. Garcia has reintroduced a somewhat 
similar plan, an iced chamber being constructed so that the air 
within should be maintained at a temperature varying from 83^ 
to 50° K., and nearly saturated with moisture. A fair trial was 
made with this at the works of the Juragua Iron Company in Cuba, 
where an epidemic of yellow-fever had broken out, seventeen 
well-marked cases, in all of which black vomit was present, being 
treated by means of the ''polar chamber." Eleven of them re- 
covered, the mortality consequently being at the rate of 85.8 per 
cent, or about the same as the usual rate of mortality at the mines 
under other methods of treatment. The course of duration of the 
disease did not appear to be in any way modified by the low tem- 
perature ; the urine, though in some cases considerably increased, 
was not altered qualitatively. The phenomena depending on 
acholia occurred in the same manner and at the same period as in 
cases treated in the ordinary way. The same may be said of the, 
gastric haemorrhage. The cost of a patient's treatment by cold 
was found to amount to about $100, pays Lancet, 

— The sixteenth annual commencement of Meharry Medical 
Department of Central Tennessee College was held at Nashville, 
Tenn., Feb. 18. Twenty- five young men received the degree of 
M.D., one that of D.D.S , and three were awarded diplomas for 
having completed the course in pharmacy. G. W. Miller of South 
Carolina delivered the salutatory address, on * ' Practical Bacteri- 
ology.'* He gave an account of the diflferent kinds of bacteria, 
how they could be cultivated, stained, and examined, and how 
one variety could be distinguished from another. The pharma- 
ceutical class was represented by Robert Tyler of Mississippi, who 
gave an address on '* The Relations between Physicians and Phar- 
macists." The valedictory address was given by J. W. Holmes 
of Texas, his subject being ** The Advance of Modern Surgery." 
The speaker referred to the early history of surgery, especially 
that practised by the Egyptians and Grecians. He spoke of the 
•reforms in surgery and the leaders in these reforms, the principal 
operations of importance from the sixteenth to the present century 
inclusive, and of some of the appliances which had accomplished 
much for surgery, such as an anss^hetics and antiseptics. He aleo 
gave elaborate descriptions of cranial and abdominal surgery, 
mentioning some of the most hazaidous operations performed in 
these cavities, and also paid a high tribute to the modem surgeon 
for the achievements accomplished by him. The past year has 
been the most successful and encouraging ever known in the his- 
tory of this school, the number of students and graduates being 
about fifty per cent greater than that of any previous session, one 
hundred and eighteen medical, and seven dental and nine phar- 
maceutical students being enrolled. The record of the alumni of 
Meharry Medical College has been most gratifying. Of those who 
have graduated within the past six years only two have failed to 
pass the required examination before the ** Boards of Medical Ex- 
aminers," standing equal with the white applicants from the dif- 
ferent medical colleges of the South, with whom they were ex- 
amined at the same time, and have been well received by the 
white physicians. 
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MOTION AND HEAT. 

The term ** Mechanical Equivalent of Heat '* does not pre- 
sent a perfectly accurate concept of the determinations of Dr. 
Joule and ' others. The great work actually done was the 
determination of the '* Heat Equivalent of Molar Motion." 

'* The Mechanical Equivalent of Molar Motion " is the 
amount of mechanical work that it will do; and when the 
whole energy embodied in a given molar motion is con- 
verted into heat, the units of heat thus developed may again be 
converted into molar motion capable of doing the same work. 
Hence the term '* Mechanical Ek^uivalent of Heat" is accu- 
rate enough for purposes of calculation. 

But the true equation is that molar motion is equivalent 
to so much mechanical work; molar motion may be con- 
verted into heat capable of the same amount of mechanical 
work that the molar motion could do before its conversion 
into heat, and therefore we have the *^ Mechanical Ek^uiva- 
lent of Heat." This use of the consequence, that is, the me- 
chanical work which molar motion can do, for the motion 
itself, tends to obscure the concept of the real relation be- 
tween heat and molar motion. • 

, The primal work of the energy, or force, which constitutes 
molar motion is to transfer a mass from one place, or part 
of space, to another, and so long as this work is contioued 
and unresisted, no heat is developed. A body moving 
through space entirely unresisted, whatever may be its mass 
or velocity, develops no heat. It is only when the move- 
ment is resisted by impact or friction of some kind that the 
energy of motion assumes the form of heat ; and it is only 
when thus resisted that this energy of motion can do me- 
chanical work. To the extent that the energy embodied in 
resisted molar motion is expended in mechanical work it 
cannot be converted into heat. 

Mechanical work consists in counteracting some other 
force, generally gravitation or cohesion. The force or en- 
ergy embodied in a ball thrown upwards from the earth's 
surface develops no heat except such as may result from the 
friction o'' the air; and if at its precise point of highest ele- 
vation it lodges on the top of a house or some other support, 
none of the energy is thereby converted into heat. The ball 
has acquired what Mr. Balfour Stewart calls energy of posi- 
tion; and when this potential energy again becomes dynamic 
by the balTs falling to the earth, no heat is developed except 



by the friction of the atmosphere, until the ball strikes the 
surface of the earth. If the phenomena occurred in vacuum 
neither the energy of motion in the ball, while « doing the 
work of lifting the ball to its highest elevation, thus coun- 
teracting gravity, nor the potential energy rendered dynamic 
by its fall, would develop any heat whatever until its impact 
again^ the earth^s surface. Here, according to the law of 
conservation of energy, it would do work or develop heat 
equivalent to that expended in its upward projection. 

But to the extent that the energy of the impact itself does 
mechanical w.ork, that is, counteracts cohesion in the work 
of molar deformation, it develops no heat. If an egg and a 
metal ball of the same shape, size, and weight are dropped 
from the same height on a hard pavement, the heat devel- 
oped, by the two impacts cannot be the same if the egg is 
smashed. If the heat developed by the impact of the metal 
ball is X, that developed by the impact of the egg must be 
X minus the kinetic energy required to smash the egg. 

One of the occupations of my boyhood was to attend a mill 
for grinding corn, and one of the first things learned in that 
business was that if the moving stone was properly balanced 
and a sufficiency of corn supplied, the meal came out very 
little heated ; but if the stones came into contact from lack 
of having corn to grind or from want of proper adjustment or 
levelling. of the moving stone, heat was developed rapidly. 

It is for this reason that hard substances like flint and 
steel more readily develop by friction the heat necessary for 
combustion than softer substances ; the energy of motion in 
the friction of softer substances is expended to a greater or 
less extent in^molar deformation, and it is only the residue 
not thus expended that is available for conversion into heat 

This principle is constantly applied in practical mechanics 
to develop heat from friction when it is required, and to pre- 
vent its development when not wanted. Except for igniting 
combustibles, heat from friction is not generally wanted for 
practical use; but Dr. Mayer mentions an instance in which 
a manufactory used a surplus of water power to revolve two 
large iron disks against each other to develop heat by fric- 
tion to warm the establishment. The very general object in 
mechanical work is to prevent the conversion of the energy 
of motion into heat by friction, and this is done both by di- 
minishing the frictional resistance, and also by the use of 
solid lubricants whose molar deformation will furnish work 
for the energy unavoidably lost in friction, and thus prevent 
the development of heat and the local injury from the energy 
in that form. 

Hence it Was that Dr. Joule and others, in making the de- 
terminations of the so-called *' Mechanical Equivalent of 
Heat," made use of substances in which there was no work 
or very little work of molar deformation for the energy, Uie 
beat equivalent of which was measured. 

It seems, therefore, that two propositions may be stated:- 

First, that molar energy, that is, the kinetic energy of a 
moving mass without friction, develops no heat while doin^ 
its primal work of transferring the mass from one place, or 
part of space, to another. 

Second, that when the movement of the mass is resisted, 
the heat developed is the equivalent of only so much of its 
energy as is not expended in molar deformation or other 
mechanical work. 

There is obviously another cause which naay prevent the 
kinetic energy of molar motion from development into beatr 
and that is its conversion into the molecular motion of ex- 
pansion. When expansion occurs, there is necessarily so 
enlargement of the intermolecular spaces or of the molecules 
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themselves, or a movement of the molecules; and while we 
have as yet no such demonstration as is possible in molar 
phenomeaa, we can assert, without fear of scientiOc denial, 
that the phenomenoti of expansion is a manifestation of mo- 
lecular motion. 

It is usual to regard expansion as the work of heat, and it 
is undoubtedly the work of the same energy which is em- 
bodied in molar motion, and which causes an elevation of 
temperature ; which passes from one body to another by con- 
duction, and from one body to another and from bodies into 
space by radiation. 

But this energy, while doing the work of molecular mo- 
tion in expansion, develops no more heat than while it is 
moving an unimpeded mass through space. The impact of 
moving masses free to expand from the instant of impact 
could develop no perceptible heat; that is, only so much of 
the energy as was not expended in the work of molecular 
motion of expansion would be available for the development 
of heat. If the bodies brought into impact were liquid am- 
monia, and this was set free in the atmosphere by the im- 
pact, not only the entire energy of the impact (unless the 
molar motion was almost beyond calculable velocity) would 
.be expended in the work of expansion, but energy in the 
form of heat would be withdrawn from surrounding bodies 
to finish the work. 

It is resistance to the molecular motion of expansion that 
develops heat when expansion occurs as the primal work, 
that is, which causes an elevation of temperature, and con> 
verts the energy or force into the other well-known phenom- 
ena of heat. 

This resistance may be from cohesion in tire matter to 
which the energy or force is imparted, from chemical afQnity, 
from the walls of a containing vessel or other environment, 
or from a piston or other compression. In every case the 
development of heat, that is, the elevation of temperature, 
and the other phenomena indicating the conversion of the 
force or energy into the form of heat, is determined by the 
intensity of the molecular motion set up by the force or en- 
ergy imparted to the body, and the resistance to it. 

Hence, in the experiments to determine the so-called 
"Mechanical Equivalent of Heat'' where expansion was 
used, means were provided for its perfect resistance. ' Here 
again the term does not express an accurate concept of the 
determination actually made; it was really the **Heat 
Equivalent of Molecular Motion." As in the other case, the 
expression is accurate enough for purposes of calculation, 
because the mechanical equivalent of molecular motion, 
that is, the mechanical work it will do, is the same as the 
mechanical equivalent of the heat developed by its perfect 
resistance. 

It is not the motion in either case that is converted into 
heat, but it is the force or energy causing the motion which 
ceases to move the mass or molecules and causes an elevation 
of temperature and the other phenomena of heat. 

It seems, therefore, that we can state two other proposi- 
tions, namely: 

Third, that so much of molar motion as is converted into 
molecular motion by impact or friction cannot be directly 
converted into heat; and, 

Fourth, that the molecular motion set up by molar im- 
pact, friction, or otherwise, and manifested by expansion, 
can be converted into heat only by resistance to expansion. 

This force, or energy, is dynamic when causing motion or 
when causing elevation of temperature and the other phenom- 
ena of heat; but it becomes potential, or " energy of position," 



when a ball is thrown up and lodged on the roof of a house, or 
when radiant and dynamic heat becomes the latent heat of liq- 
uefaction and evaporation, or when the dynamic radiation 
from the sun is stored up in the molecular structure of the 
hydro-carbons of vegetable and animal organisms by chemical 
affinity and the vital forces ; and it becomes partly potential 
when heat is absorbed. 

This force, or energy, is directly subject to observation 
only when dynamic; it apparently disappears when a ball 
thrown up lodges on the roof of a house, or when heat be- 
comes latent in liquefaction and evaporation, and when heat 
and light are stored up in the molecular structure of vegeta- 
ble organisms. But we know that by appropriate means it 
can be rendered agfain dynamic, with its full integrity and 
with the qualities it possessed before its imprisonment, in- 
cluding the equivalence of its different forms. It becomes 
dynamic in the form in which it was rendered potential; in 
the ball loosed from its perch the energy becomes dynamic 
as molar motion; in liquids and gases subjected to pressure 
the latent heat of liquefaction and evaporation becomes 
again dynamic as heat; and in the combustion of vegetable , 
organisms the sun*s energy becomes again dynamic substan* 
tially as it was locked up. 

Light is undoubtedly a division of the heat form of this 
force, or energy. It is rendered potential in vegetable or- 
ganisms, and becomes dynamic as heat, not as light, when 
the combustion of the organism occurs slowly and at a low 
temperature. It not only results from intense heat, but 
ProfessoD Tyndall has demonstrated that heat rays, after 
they leave the body which sends them forth, may be concen- 
trated into light rays. It will therefore be sufficiently accu- 
rate for our present purpose to consider both heat and light 
as together constituting a single form of this force, or en- 
ergy. 

If expansion is resisted by cohesion, chemical affinity, 
mechanical pressure, or otherwise, the temperature of the 
body rises in proportion to the increments of the force, or 
energy, received; radiation increases with rise of tempera- 
ture, and if the resistance is sufficient, incandescence and ' 
the more intense radiation in the form of light, begin. 

It may be impossible from lack of power in any machine 
which man can construct to compel by compression of ex- 
panded matter incandescent radiation. . But when heat be- 
comes radiant as it does from compression, it is only a ques- 
tion of intensity whether the matter radiating heat will be- 
come red hot and radiate light also. 

In the combustion of hydrocarbons it is evidently the re- 
sistance to expansion which causes heat radiation, and as 
this resistance becomes more intense, light radiation also. 
In the vegetable or animal organisms which constitute the 
hydrocarbons a new molecular structure has been built up, 
in which force, or energy, coming dynamic from the sun 
has been stored up and rendered as completely potential as 
the energy of a ball lodged on the roof of a house, or as dy- 
namic heat when it becomes the latent heat of liquefaction 
or evaporation. This force, or energy, thus stored up by 
chemical and vital action in the new molecular structure and 
rendered potential, is set free and again rendered dynamic by 
the chemical reaction of combustion, and the material ele- 
ments return substantially to the condition in which they 
were before. 

The force, or energy, thus set free by the chemical reaction 
at once begins the work of dynamic energy; and if the mat- 
ter in which the reaction occurs is free to expand, the energy 
is expended in the molecular motion evidenced by expansion. 
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But if expaDsion is resisted by cohesiou, chemical Affioity, or 
mechanical compressioD, there is an elevation of temperature 
and the other phenomena of heat. 

As resistance to expansion increases, heat becomes more 
intense; and when heat radiation is unable to carry off the 
energy as rapidly as it is set free, the matter becomes incan- 
descent, and the more intense form of light radiation be- 
gins. . 

The graphic description of ordinary combustion in Dr. 
Josiah P. Cooke's **New Chemistry" leaves no doubt that 
this is what actually occurs, and that *^ the light comes from 
the incandescent solid particles,*^ because they are more per- 
Btatent in resistance to the molecular motion evidenced by 
expansion. The moment these particles are converted into 
carbonic dioxide, and aqueous vapor, and thus become free 
to expand, the matter ceases to be incandescent. 

If we could provide some means in ordinary combustion 
for retaining the carbonic dioxide and aqueous vapor, with 
the molecules concentrated as they are in the carbon parti- 
cles, the matter would doubtless continue incandescent after 
the reaction ; and undoubtedly the energy expended in the 
expansion of the carbon dioxide and aqueous vapor, could 
be converted into radiant heat by sufficient compression of 
those gases. 

The phenomena of explosions demonstrate even more 
clearly than ordinary combustion that the development of 
heat results from resistance to molecular motion. Loose 
gun-cotton exploded, will not develop heat sufficient to ignite 
gun-powder in contact with it ; but if the gun-cotton is con- 
fined, its combustion develops heat sufficient to ignite gun- 
powder, and substances far more refractory. It is said that 
the reason for this peculiar result of the explosion ol' loose 
gun-cotton, is that there is not time to develop the heat. But 
the true reason undoubtedly is that the molecular motion set 
up is so intense, as compared to the resistance of the atmos- 
phere, that the entire force or energy of the explosion is ex- 
pended in that work, and there is little or no necessity for 
elevation of temperature or radiation. 

In firing a gun, the energy developed by the explosion is 
divided into three parts: that which by reason of resistance 
to molecular motion causes elevation of temperature and 
radiation in the barrel ; that which imparts molar motion to 
the projectile (which we know may also be converted into 
heat) ; and, third, the residue of molecular motion which is 
dissipated in the atmosphere at the muzzle of the gun, and 
neither develops heat in the barrel nor adds to the molar 
motion of the projectile. 

If the foregoing inductions are sound, the heat developed 
by an explosion is determined by the resistance to the mo- 
lecular motion exerted by the force or energy set free and 
rendered dynamic by the chemical reaction. This resistance 
consists of cohesion and chemical affinity in the matter in 
which the reaction occurs, and in the environment. If the 
whole force or energy set free and rendered dynamic is d, 

and the whole resistance is r, and x the units of heat devel^ 

d 
oped, then 05=-. 

r 
This explains why the attempts madetx) determine the en- 
ergy of explosives by the units of heat developed in their 
explosion have resulted in unmitigated nonsense.^ 

This has doubtless been a source of error in determining 
the heat evolved or absorbed in chemical processes. The 

> The true measure of Uie euergj of explosions mast be tbe smount of 
energy set free hj Uie ohemloal reaottcm, and this Is determined hj the num- 
ber of molecules put In motion (quaatltj of matter, etc) and their yelodtj. 



energy converted into heat by resistance to molecular motion, 
and afterwards lost by radiation or conduction, is estimated 
or otherwise taken into the account, but that which slips 
away in the form of unresisted molecular motion is not 
counted. 

'* Although these values,'' says Dr. Cooke in his "Chemi- 
cal Philosophy," *'are undoubtedly as fundamental con- 
stants of chemistry as the atomic weights, yet they have not 
been as yet so fully confirmed or so thoroughly collated as 
to enable us to present an entirely consistent system. Hence 
the table here given [of heat evolved or absorbed in different 
chemical actions] must be regarded as provisional, and as 
serving only to illustrate the principles of the subject.' 

It is not necessary to the present inductions to determine 
whether the molecular motion evidenced by expansion, and 
which, when resisted, results in elevation of temperature and 
other phenomena of heat, is molecular vibration as supposed 
in the kinetic theory, or a rectilinear projection of the mole- 
cules, as I have tried to prove.* All we need to know is that 
this molecular motion, whatever may be its character or di- 
rection, is work done, and, as in the case of molar motion, 
the energy embodied in it cannot be converted into heat ex- 
cept by resistance. 

Elevation of temperat;ure, whi«;h is the first phenomenon 
of heat, seems to be a preparation for the flight of radiation, 
the flight becoming more rapid or intense as the temperature 
rises ; but energy will not make the preparation nor begin the 
flight from the matter in which it is embodied, unless its 
work of molar or molecular motion is resisted or hindered. 

Whether heat absorbed by matter is energy rendered par- 
tially potential by the partial counteraction of cohesion, or 
whether it continues fully dynamic in the work of increased 
molecular vibration as supposed in the kinetic theory, it is 
not necessary for our present purpose to determine. We 
know certainly that heat is absorbed by matter, and the 
phenomena t>f the atmosphere demonstrate that the capacity 
of matter to absorb heat diminishes by some as yet undeter- 
mined ratio with increase of tenuity. This diminution of 
capacity to absorb heat doubtless results from the smaller 
number of molecules to which motion can be imparted; and 
taken in connection with the induction that energy becotpes 
radiant as heat and light when molecular motion is resisted, 
or hindered, it furnishes a very simple explanation of the in- 
tense heat and brilliant incandescence which small incre- 
ments of energy develop in highly exhausted tubes. 

The work of molecular motion being restricted by the 
paucity 'of tbe molecules, the small increments of energy, 
finding no sufficient work in moving them, elevation of tem- 
perature and incandescence follow, for substantially the same 
reason as in other cases where greater increments of energfy 
are applied. 

It seems to make no specific difference whether the incre- 
ments of energy are imparted by the direct conduction or 
radiation of heat, or by resistance to a current of electricity. 

Mr. Crookes, by concentrating increments of energy Id s 
highly exhausted tube on iridio-platinum alloy, one of tbe 
most refractory metallic compounds, not only raised it to s 
white heat, but actually melted it: while the same measura- 
ble increments of energy applied to the same substance in 
the atmosphere, or in some other medium not more tenaous, 
would have caused hardly an appreciable elevation of tem- 
perature. The energy, in such case, would be expended in 

« •* Chemical PhUosophy,'' revised edition (1891), p. 174. 

* '' Molecular Motion In the Radiometer,'* etc. N. D. a Hodceo. Hew T«k, 
1891. 
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molecular motion in tbe surrounding medium. And the 
brilliant incandescence in Gkissler, Crookes, and Tyndall 
tubes from minute increments of energy are well known. 

Tbis increase of temperature and radiation from small in- 
crements of energy in higbly tenuous matter seems to be 
wbat we ought to expect from tbe phenomena of this forc^ 
or energy when it is in the form of molar motion. We then 
measure it by the mass and velocity of the moving body; 
that is, by its momentum, and this momentum is what is con- 
vertible into heat when the movement is resisted. 

Increase in velocity compensates for decrease in mass, and 
hence a small projectile, at high velocity, will do tbe same 
work as a lai-ger projectile at lower velocity ; and the mo- 
mentum, in each case, can be converted into the same uoits 
of heat. For obviously the same reason, the iutense velocity 
imparted to the gaseous products of an explosion of dyna- 
mite enables this highly tenuoiis matter to do precisely the 
same work on a hard rock, as a hammer of a million times 
the mass, but moving with only one-millionth of the ve- 
locity. 

But there is necessarily a limit to this substitution of ve- 
locity for mass; and this limit is in the capacity of matter to 
embody the energy ; and when the force of energy is applied 
to matter in the form of heat we ought to expect to 6nd tbe 
same limit. This application in the form of heat may be 
made by conduction, when the whole energy imparted is 
absorbed ; or by radiation when only so much as is not re- 
' fleeted, is absorbed; but the resulting phenomena are the 
same, whatever may be the process by which the absorption 
is accomplished. 

The fact developed in spectrum analysis, that incandescent 
matter absorbs the same rays of light which it emits, seems 
to be another illustration of the law that the capacity of 
matter to receive radiant energy is limited, and in this case 
by its capacity to radiate the energy received. 

If the evolution of beat and elevation of temperature re- 
sults from resisted molecular motion, it necessarily follows, 
that a single molecule, moving in u neon fined space, what- 
ever may be its velocity, would be at the absolute zero of 
temperature. But this is mere speculation of no scientific 
value, because we have no evidence that a molecule can be- 
come separated from other molecules, nor that it is possible 
to place it where it could move without resistance. 

But there is another induction -of practical importance in 
sustaining the assumption that we have just made. If the 
efiPect of heat imparted to matter by conduction or radiation 
is to set up the molecular motion evidenced by expansion, 
and this work of molecular motion must be resisted before 
radiation begins, it necessarily follows that the number of 
molecules in the body receiving heat, and to which motion 
can be imparted ; in other words, the density of tenuity of 
the matter, must be an element, determining, in some meas- 
are, the capacity of the matter to absorb heat. 

This explains why- the atmosphere decreases in tempera- 
tare with increase of tenuity, upwards from the earth *s sur- 
face; and why we can assume absolute zero in space entirely 
anoccupied by ponderable matter, if there is any space thus 
entirely unoccupied, notwithstanding the presence of poten- 
tial or dynamic energy, because it is only in conjunction 
with ponderable matter (resisted molar or molecular motion) 
that dynamic energy develops elevation of temperature, and 
the other phenomena of heat. 

It is obvious that force or energy in the form of molar 
motion is being constantly converted by impact or friction 
into the form of heat. Taking the earth as a whole, during 



the period of human observation, this constant conversion of 
molar motion into heat has been compensated by a conver- 
sion of heat into molar motion, so that the equilibrium be- 
tween tbe two forms of this force or energy has been pre- 
served in terrestrial nature, and there has been no loss of 
motion nor increase of heat, since man began to observe 
nature and keep a record of his observations. 

Resistance to movement, that is, to the work being done 
by tbe force or enercry in molar motion, is necessary to con- 
vert the force or energy into the form of heat ; and it may 
be that when this force of energy is applied to ponderable 
matter in tbe form of heat, and its proper work as heat is 
resisted, the surplus beat may be converted directly into molar 
motion. 

It is certainly within the range of possibility, that, under 
certain conditions, a body of ponderable matter may receive 
increments of heat more rapidly than it can furnish work 
for it in tbe molecular motion of expansion, or discharge it 
by radiation or conduction; and, in such case, it seems in- 
evitable that tjhe body thus receiving more heat than it could 
furnish work for or discharge, if free to move, would be put 
in motion away from tbe source of heat, and that this mo- 
tion would continue until a distance from the source of heat 
was reached, at which the heat received was not greater than 
could be employed in expansion or discharged in radiation 
and conduction. 

Dr. Grove was inclined to the opinion that it was thus 
possible to convert heat directly into molar motion. He 
says, '* There are, indeed, some delicate experiment which 
tend to prove that a repulsive action between separate masses 
is produced by heat. Fresnel found that mobile bodies heated 
in an exhausted receiver repelled each other to sensible dis- 
tances; and Baden Powell found that tbe colored rings, 
usually called Newton^s rings, change their breadth and 
position, when the glasses between which they appear are 
heated, in a manner which showed that the glasses repelled 
each other." * 

But, however that may be, there is certainly a molar mo- 
tion which always follows and evidences the molecular 
motion of expansion. The law that actfon and reaction 
must be equal and opposite, applies to molecular motion in a 
closed vessel. It is the operation of this law which secures 
uniform pressure in steam boilers, and other like devices for 
using gas expansion for mechanical purposes; and thus con- 
verts the molecular motion, evidenced by expansion, into 
molar motion. Daniel S. Troy, 

(To be continued.) 
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«•• Oorre9pond0HU art rtqvuted to be at brief at potaOUe, Th€ wriUr't name 
it in aU oatet required cm proof of good faith. 

On refuett in advance^ one hundred eopiet of the number containing hit 
communieation will befiumithedfree to any eorretpondent. 

The editor uHUbeglad to publith any queriet eontoruint with the charaettr 
of the Journal. 

A Question in Physics. 

Can there be a crowding of the particles of a gas to a much 
smaller compass Mrithout its being markedly heated ? Can a gas 
expand without being cooled ? , At first thought the answer would 
seem to be an emphatic no in both cases ; but it would appear that 
these conditions may exist sometimes. Sdenee, Vol. XV. , p. 887, 
published tbe results obtained by direct determination of the 
heating of air when compressed by a pump connected by a long 
tube with the cylinder. A compression to ten inches above at- 
mospheric pressure gave a heating of about 4^ F., ignoring the 
heat lost to the sides of the cylinder. The corresponding expan- 
sion into tbe open air gave a cooling of about 4^, neglecting the 

1 "* CorreUtloii and Contanratlon of Foroee," p. 41. D. Appleton A Ca 18Q0. 
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heatiDg effect of the cylinder. These results were stron^^ly com- 
bated by Professor Ferrel in Science, Vol. XVI.. pp. 192 and 193, 
and also^by Professor Marvin. Professor Ferrel published the 
well-known thermo- dynamic formula, given in Science for Feb. 
19, and applying it to the heating in the above case found it 43° 
F. instead of the 4** found by ihe experiment. It would seem, 
however, that these experiments had not been controverted, and 
it is probable that their justness may yet be established This 
problem is far- reaching in its application, and it is for this reason 
that it is dwelt upon at some length. 

The formula given by Professor Ferrel applies only in cases 
where a gas is compressed directly by an external force, and when 
all the heat developed in the work of compression if* concentrated 
in the gas. One of Joule's experiments will serve to elucidate this 
point. He determined the mechanical equivalent of heat bj im- 
mersing the cylinder into which the air was to be compressed and 
the compressing pump in the same water bath, and then deter- 
mining the amount of compression and the total heat developed. 
This shows at once the truth of the following proposition. If a 
gas when compressed is to be raised to the temperature indicated 
by theory, it is very essential that all the heat developed in the 
work of conxpression enter it. 'This proposition seems self-evi- 
dent; nevertheless, it would seem that nearly all the errors that 
have entered the various discussions and theories regarding this 
matter have arisen f jom a neglect of this obvious statement. 

We may analyze Joule's experiment in order to gain a clearer 
understanding of the problem. Suppose the compressing pump 
had been in a bath by itself, and the cylinder in another .bath ; 
also that no heat was lost in the passage of the air from the pump 
to the cylinder. Under iheee circumstances a good deal of the 
heat due to the action of the pump would have passed into its 
bath, and only a small portion would have been carried by the hot 
air into the cylinder. Let us consider that a certain definite 
amount of heating would have taken place if all the heat had en- 
tered the air in Jou1e*s original experiment, the formula gives the 
rise as 128^ F. if the initial teriaperature of the air had been 60^, 
and the compression was to two atmospheres. In the present in- 
stance, however, most of the heat would have been absorbed by 
the bath around the pump, and would not have been available for 
beating the compressed air in the cylinder. It is impossiUe to 
consider that the same amount of work would have sufficed to 
heat the water around the pump, and then would have developed 
heat enough to raise the temperature of the air in the cylinder 
128^. 

Again, suppose that the compressed air, before entering the 03^ 1- 
inder, had its temperature lowered to the outside temperature; is 
it not plain that all the heat developed in the work of compression 
would be disposed of, and none at all would be available for heat- 
ing the compressed air? We see. then, that it is entirely feasible 
to bring about certain conditions under which a gas may be greatly 
compressed without being heated. 

Let us take two equal cjlinders connected by a tube and com- 
press the air in one. A, to three atmospheres, the air in the other, 
B, being at atmospheric pressure. Let the air in A be at the tem- 
perature of the outside air. On opening communicatioii between 
the cylinders the air in A will be slightly chilled, owing to the 
work of imparting a certain velocity to those particles rushing 
into B; while the air in B will be heated slightly from the impact 
of the particles rushing out of A. AU the heat due to the work 
of compression, however, will have disappeared, and none will be 
available for heating the air in B (See Enc. Brit , Vol. XXI 1.. p. 
480, section 34). 

Lastly, suppose that the air in A should be allowed to escape 
into the open air; the resistance to the rush of the air would be 
much less than in the last case, and hence a greater velocity 
would be imparted to the particles rushing from A, and the cooling 
would be slightly greater than before. The situation appears very 
plain, and there is no difficulty now in understanding why the ear- 
lier experimental heating and cooling was only 4^. 

These views seem almost startling in their nature, and if true 
certainly have profound significance. Let us try to picture the 
real condition of the gas when under compression and flowing 
from one reservoir to another. The confined air has a certain po- 



tential energy and a capacity for work ; it may flow into any res- 
er%'oir where the air is at atmospheric pressure without losing its 
potential energy, and hence, if none of its energy is lost, it cannot 
be used up in beating the air. Is it not like the water in a pond 
having a certain head or capacity for work ? We may enlarge 
Jhe pond, and allow the water to flow over a larger area; but the 
capacity for work will be diminished very slightly. X. 

P«b. 28. 

The Balloon Problem. 

The problem of the amount of work done by the gas in a bal- 
loon expanding as the balloon rises, as proposed in Science for 
Feb. 19, may be much more significant than even the proposer 
has thought. Take a bag perfectly flexible and holding two cubic 
feet Force out all the air and tie the neck. If we attempt to 
separate the sides, we shall find it impossible to do so; as 
the air presses upon it fifteen pounds to the square inch. Allow 
a cubic foot of dry air to enter and again close the bag. We 
shall find the same difficulty as before in further opening the bag. 
Consider that the air in the bag has been heated 490^, which will 
just fill the bag. To separate the molecules has required a work 
equivalent to lifting 2,160 pounds one foot, and for convenience 
we say that the gas in expanding has lifted the weight of ihe at- 
mosphere. Is it proper, however, to think of the outside air as 
having been lifted ? Has any more outside air been lifted than 
the 1.2 ounces that a cubic foot weighs? , The work, then, has 
been internal and not external. This is a very important distinc- 
tion. The external work has been only that required to lift the 
weight of air displaced. 

This can be shown best, perhaps, by determining just how much 
change has taken place in the behavior of the bag to outside in- 
fluences. If any external work has been done, we ought to be 
able to measure it. If the bag with its two cubic feet of air wer» 
left to itself, it would soar aloft, and it would require a weight of 
just 1.2 ounces to restrain it. We say the heated air displaces 
two cubic feet of air at the outside temperature; and since its 
density is just half that of the outside air, it can lift a we^t 
equal to that of one cubic foot of air. 

Instead of heating the air, let us connect the empty bag with a 
reservoir having a gas which has a density just half that of the 
air. Here the conditions are entirely changed. The reservoir, to 
all intents and purposes, is connected with the outside air, and 
when we connect the mouth of the bag with it, there is no mare 
work required to expand the bag than if we had opened it intotbe 
outside air. In the case before, after closing the bag, we could 
not open it till some internal work had been done in expanding 
the air; but now that internal work is not needed, and the only 
work done by the gas in expanding the bag is that required tolifft 
one cubic foot of air one foot. The lifting power of the bag is 
precisely the same as it was when it contained air at 490^. Tbe 
amount of external w^ork in expanding the bag, or capacity to do 
external work, is exactly the same. 

Take the same bag, empty as at first, and connect it with a 
reservoir containing two cubic feet of air at the outside temperar 
ture but at a pressure of .two atmospheres. The air will flow 
quickly into the bag and an equilibrium will be established with 
the pressure at one atmosphere in both the reservoir and bag. 
How much external work has been done ? Has the air in expand- 
ing lifted an enormous weight ? Certainly not ; fbe external work 
has been equal to that required to lift two cubic feet of air, or 8.4 
ounces, one foot. Here again we have entirely different condi- 
tions from those in the first case. On connecting the bag with 
the reservoir we virtually opened it to the outside air, and the out- 
side air did all the work which in the first case was needed to b9 
done in separating the particles of air, or in increasing tbeir 
kinetic energy. We can see this at once by the following cooad- 
orations. Open the bag into the free air; we can pull tbe sid» 
apart to their fullest extent. Now connect the opened bag with 
the reservoir which has the air at the outside pressure, the condi- 
tions remain exactly as before, when the mouth of the bag «*^ 
open to the outside air. Empty the bag and connect it with ^ 
reservoir. No change will take place, but the reservoir will vir- 
tually be connected with the outside air. Now gently fOToe air 
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into the reservoir ; the connection of the bag with the outside air 
will remain as before, aod when the bag is full the only work ex- 
ternal to the reservoir will be that of lifting 2.4 ounces one foot. 

When a balloon rises into the atmosphere, then, the gas does 
not expand, and in so doing perform an enormous amount of ex- 
ternal work ; but it simply displaces the air. The amount of work 
in this case would be very small indeed, and the consequent cool- 
ing of the gas slight. The conditions are precisely similar to what 
they were when we connected the bag with our reservoir having 
the air under pressure. In rising, the balloon conrinually arrives 
at a region in which the pressure is less and the expanding gas 
simply displaces the surrounding air. Every cubic foot expan- 
sion in the gas of the balloon at sea level displaces a cubic foot of 
air nt a pressure of thirty inches. If the pressure of the outside 
air were suddenly diminished co ten inches, the work done would 
be that of lifting a gas weighing one-third of the air at normal 
pressure, or about .4 ounces to each cubic foot. This would cause 
almost an inappreciable cooling in the gas. 

A very interesting point may be mentioned in this connection. 
What became of the energy stored in the reservoir in the air com- 
pressed to two atmospheres, after the air had expanded to normal 
pressure in the reservoir and bag? Paradox. 

Fdbruarj 86, 1892. 



The Loup Rivers in Nebraska. 



I AX gratified that my article of Jan. 29 possessed some interest 
for so able an authority as Professor W. M. Davis of ELarvard, 
albeit, he is somewhat critical. 

My main propositions, and I think they will stand* notwith- 
standing the objections of my critic, are these: — 

1. The Loup rivers were probably once '* separate tributaries of 
the Platte, all independent of each other, as roughly indicated by 
the dotted lines on the map " (Fig. 1, p. 59, Science, Jan. 29, 
1892). 

2. Pliocene lacustrine deposition along the Platte " crowded 
the moirths of these tributaries eastward and made them coalesce 
into a single large tributary." 

8. Headwater erosion ''swept th% upper courses westward by a 
aeries of captures." 

Instead of my first proposition, Professor Davis ascribes to me 
the postulate " that at the beginning of the current cycle of river 
history the several branches of the Loup River all pursued inde- 
pendent courses to the Platte.'* He makes definite my indefinite 
** once," but not in a way that I can accept. The plain inference 
from my second proposition is that th% period of separate existence 
of these tributaries was in the Miocene, 

Whether that is equivalent to the *' postulate" of Professor 
DaTis depends upon the definition of ''cycle." The facts, as I 
have read them in the field, are these : In Miocene times tribu- 
taries of the Platte, now constituting the Loup system, were de- 
veloped only to the stage of young rivers, not mature rivers, as 
Professor Davis supposes. Then came submergence and partial 
obstruction of their valleys; partial only, because the Pliocene 
uoarls will not average more than fifty feet in thickness, not one- 
fourth of the depth of the valleys. When Lake Cheyenne retired, 
the rivers resumed business in their former channels, except near 
the Platte, where the excessive deposition turned them eastward. 
The silt in the Platte valley has been penetrated to the depth of 
five hundred feet without reaching the bottom. 

Here then is a cycle of river history interrupted in its infancy, 
and subsequently resumed. Its course was not half run when the 
livers were drowned, and, even now, after their emergence and 
resurrection, they are still young rivers, with abundant vigor and 
abundant opportunities for headwater erosion and river piracy. 
If this series of events may be accounted a single cycle, notwith- 
standing the Lake Cheyenne episode, then I can adopt the '^ pos- 
tulate " as equivalent to my first proposition. 

If I understand him aright, Professor Davis does not raise any 
objections to my second proposition. He does indeed argue against 
a supposed contention of mine, which is not mine at all, namely, 
that tbe coalescence of the lower courses into one Loup River was 
due to headwater erosion. 



The effects which I did assign to headwater erosion were limited 
to the ' ' upper courses, " as stated in the third proposition. In spite 
of all objections, that proposition seems to be reasonable and 
valid. No region on this continent is more favorable for the study 
of simple, unobstructed headwater erosion than these weatem 
plains. The rivers are young. Qreat blocks of table lands lie yet 
unbroken by drainage lines, and into these fresh ravines are con- 
stantly eating back. The tertiary beds are soft and practically 
homogeneous, so far as resistance to erosion is concerned, so that 
no question need be raised about dip, strike, folds, or alternations 
of hard and soft strata. Upon such a terrane the Miocene rivers 
established themselves with a south east course consequent upon 
the slope to the south-east. The Rocky Mountain upheaval, to- 
gether with excessive deposition along the Platte, changed the 
slope to the north-east, transverse to the established direction of 
the rivers. Cross-cutting and captures of westerly headwaters 
was the natural result of this change of slope. 

The eastward tilt which the whole country got at the time the 
Rocky Mountains were elevated also affected the development of 
the main Loup. Without that upheaval the northern tributaries 
would have been dammed back by the silt along the Platte, and 
formed a series of swamps, instead of coale^ing in a free-flowing 
stream. 

That objection of Professor Davis, which is based upon the 
<< systematic location" of Prairie Creek *' between two parallel 
and larger rivers in a district of horizontal beds," is not serious. 
In the first place, I never dreamed of ascribing it to headwater 
erosion. It is obviously the result of Pliocene deposition crowding 
the Loup so far from the Platte that subsidiary drainage was de- 
veloped on the intervening space. In the second place, this latest 
product, appearing upon the surface of a great mass of Pliocene 
silt, cuts no figure in determining the primitive course of chan- 
nels lying at the bottom of that mass of silt. 

Further criticisms from Professor Davis will be most welcome 

L. E. Hicks, 

The Aboriginal North American Tea. 

In Science for Jan. 22, 1892, is an abstract of Bulletin No. 14, 
United States Department of Agriculture, on *'The Aboriginal 
North American Tea," Hex cassine, which recalls to me that dur- 
ing our civil war, when the Confederate soldiers were encamped 
in the vicinity of the Rappahannock River, especially during the 
winter of 1862-8, that not only they, but also the inhabitants of 
that region, used freely the leaves of the American holly tree, liex 
opaca, in the preparation of a decoction as a substitute for China 
tea. This species of holly is not only abundant in that region, 
but grows to a large size, trees of eighteen inches in diameter and 
over being not uncommon in the thickets bordering the low 
grounds of the Rappahannock. 

I do not know how they came to begin the use of this decoction, 
whether from a local handing down of the Indian custom of using 
the cassena tea, as Wood styles the IJex ctusine^ or whether it may 
not have been suggested by soldiers from Alabama, who were 
numerous in the Confederate army, and who would be more likely 
to know of the use the Creeks made of the leaves of the shrub 
hoUy. 

In this connection the question arises as to whether any use was 
made during our civil war of the leaves of the New Jersey tea, 
Ceanot hue Americanue^ which were used during the Revolution 
as a substitute for Chinese tea. Jed. Hotchkbss. 

Staanton, Va., Feb. 94. 



AMONG THE PUBLISHERS. 

The laboratory course in psychology, by Dr. E. C. Sanford, 
which is being published in parts in the American Journal of 
Psychology, is to be issued at a later date in book-form. It is the 
only practical course ever published. 

— Messrs. J. Wiley & Sons, publishers of scientific works, New 
York City, have just issued the fourth edition of Thurston's 
" Manual of Steam-boilers," and the fourth edition of his ** Fric- 
tion and Lost Work in Machinery and Mill work." These works, 
like all others on their list, are kept under constant revision, and 
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thua given cootiauallj increasiiig value. Each new edition shows 
the perfecting touch of ibe aulhor'g hand. Hemrs. Baudr; ACie., 
the French correspond en is of this Hrm. have cjmpleted a transla- 
tion into French of the " Manna) of Steam -enKiiie and Boiler Tri- 
als," by tbe same author, and will'at once »end it to press. The; 
are also tranelating the " Uanual of the Steam -engine," and ex- 
pect to have that in type before tbe close of tbe year, under spe- 
cial arrangemenls with author and publishers. 

— The number for Uarch begins the aeventb year of The Forum, 
and for its seventh year several new enterprises in periodical work 
are announced: first and foremost, the Silver Question. The 
Harcb number contains two papers on it — one by Hr. Rlsnd. who 
makes his best argument for silver, and the other by Mr. I.eecb, 
director of tbe mint. In tbe folloiving months The Forum will 
publish the moat thorough disoassion or this subject that has been 
made, by the foremost writers of both continents. These articles 
mill be a special frsture of forthcoming numberB. The Elduca- 
tional Investigation into the work of the public schools in the sev- 
eral large ciiies of the Union has already been annouticed, and 
Dr. J. H. Rice, tbe special student of the moat advanced school- 
work abroad, is now engaged in this task. His articles will begin 
in an early number. In the March number are two noteworthy 
educational articles — one by Hr. Clarence King, on ''The Edu- 
cation of the Future," wherein he shows tbe narrow limitationsof 
all our leaching, and points out the jet undeveloped tields and 



methods, and the other by Professor John Borle on "The Study 
of English." Another line of special work laid down by The 
Forum is an investigation and discussion of Municipal Govern- 
ment, which ia confessedlj the weak place in our whole gofem- 
mental system. The present nutnber contains an investigatiOD 
made by Professor Peaixjdy of Harvard into the municipal gov- 
emoient of Drfwlen. The Progress of the most Important Aria 
and Sciences will make a cfmttnuons feature of the coming vol- 
umes of The Forum, such as Music, Sculpture, Painting, Archi 
tecture, the Practical Application of Electricity, the Advance of 
Preventive Hedicine, the Progreseof Astronomy. Another group 
of subjects — old subjects that scientiflc progress makes of per- 
petual interest —will be Good Country Roads, and How Well 
they Pay; Scientific Agriculture and its Poissibilities ; What the 
Coming Man will Eat and How He will Cook it; and the like. 
The especial development of The Forum will be in the direction of 
original investigation by experts and authorities, into all clasaea 
of subjects of the greatest concern to readers who wi^h to keep 
abreast in their thought abd live« with tbe world's progress; and 
the aim is never to thre«h over old straw. 

— A revised edltiin of Herbert Spencer's " Social Statics," the 
book which has Created snch a stir among social reformers, will 
he Issued shorily by D. Appleton & Co., simultaneously with its 
publication in England. Having been much annoyed by the per- 
sistent quotation from thii work, in the face of repeated warnings. 



CALENDAR OP aOdEllES. 
Pbiloaophical Society, .Wasbington. 
Feb 37. — M. W. Harrington, Note* on 
tbe Climate of Death Valley; L. A. Bauer, 
Wilde's Explication of the Secular Varia- 
tion Phenomenon of Terrestrial Magnetism; 
B. Piokman Mann, An Attempted Solution 
of a Social Problem. 

Society of Natural Hiatory, Boston. 

Mar. i.—W. a. Farlow, Notes on Collec- 
tions of Cryptogams from tbe Highi 
Moantoins of New England; O. Frederick 
Wright, Invasion of Elastem Ekigland by 
Norwegian Glaciers; Additional Evidence 
Concerning Human Remains under the 
Sonora Table Mountain, California. 

The Numismatic and Antiquarian Society, 

Philadelphia. 

Mar. 8.— Daniel Q. Brinton, Medieval and 

Aboriginal Dramas. 



inn:AL, marble, and mosaic wore. 




TABLETS EXECUTED IN METAL, 

OR MARBLE AND MOSAIC. 

PHOTOGRAPHS ON REQUEST. 

ILLUSTRA TED HANDBOOK FREE. 

J. & ^Lamb 

59 CariKine St., New York. 
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HUH nut* fill t tttUlttt if Ikii thariuttr, it I'l 
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tut. maj kavt Ikt-' Waal' Imtrtttumdtr IkU 




motion bT 

tAD bv tnt-boofe 



Is wasted bj 

1 1 one who bu bod lite reura' eiperier— '- -'■-'■ 
OAEAOtt^. WooLd prflfnr to "' — '--*- 
Isotuiva uid experiiasnes rktii 

mMhodi. Vould like > posltlt . __. 

TSnllr wbsre tbare is > good Btodent'e Ikbontair. 
Speclsl polntaot atrenatbolBimed ■tb: (I)Tboroagh 
coDtTol 0( ■ alua and aood older dnrlng leotaiea 

with ebemloeli aad ikiU in the maclpululan a? 
eberalosl tvpsrstug. The permlulon or leTent dli- 
tingaiabed edaoetorm baa been flvea to Tsfer to 
them If reqnlred. Would oot oan to aooapt a po- 
■itloD pariaii 1MB than ILHO. Addrass B.^ , oare 
of SefmOf, 871 Bnudvar, New York. 



r of old book* aut t 
aalara. icithare ia 



WANTED.-<I) A wl 
IniDWatkliiK.ab 
and plana, suited fur a 

direot the work (or tor 
bf 11,000 per auDUCa 
(hiaok preferred) to te 



SriM. (S) i man (white) oompetant to Uke oluaea 
La eDglnearlDK faaalataoCa poaltlou). but with the 
ability to perform an; of tbe work raqulrad In aar 
of the ordinary enRlnaarlnc coaraea of our uoltersl- 
Ilea; aalair from SI.OOO to ll.fMO. S. E. BEALS, 



UEFAL MARBLE AND MOSAIC WORE. 




Excbongea. 

[PrccofcharEe to aii, i I of aatia&ctorjr chancier. 
Addtw N. D. C. Uodfa, B74 Bnndwar. New Vork.1 



Poi eichange.— A fine thirteen- kered flute in ieatber 
cOTcnd ait. for a photognpb cJuneia luiublc For mak- 
ing iBuiteni Hilda Flute coat Vvt, aad it aeariv aew. 
UTO. COX. MukatD, Minn. 



lotasnge : Bxparlment Station buUetlna aj 

... .._,i..i ^^ repoita not In mj Ilia. 

•ui •ciuu tm* ui wiu» 1 have tor etobanee. P. 
BOLPB, Lake Cltj. Florida. 



eporta tor bnllatiaa 



fine fcHtili or cryilali. WiU be given on 
l'£RR™StueGcDTogiit!Rut1ud,'vi" " 



Fur eichute.— Three copiei of " Amerinn Sute 
Papeii BeariBBon Sumliy Laiiiuion," iB«i, li.jo.new 
aoil uniued, foi ''The Sabbath." by Human Kinnbury, 
1840: "The Sabbalh," by A. A Ptelp«, iBii: " Riiiorr 
of the iDiEitulion of tbe S^balti Diy, III U>« iDd 
Abuiei," b» W. L. FUher, 1B54; " Humoroiu Pbmei of 
the Law," by Irring Browne; or alber warki amaunliai 
to value pf boakt eiehangcd. on the qualioa of f ovem- 
mcnlal luilUtiaD in reference to nligian.penanalTiiwrty, 
etc. If preferred. 1 will tell "Amerioui State Papen" 
aad buy other booka on tbe lubjecl. WILLIAU AD- 
DISON BLAKELY, Chicago, 111. 



(tandard works on Sursery and on D[<ea>ei of Children: 
Wilion»"AmerieaoOrniihology,' 3 »olt.: CouM"-BLrd» 
of the Nonhweil " and " Birda of llie Colorado Valley." 
> voli.; Minol'i " Land and Game Bitds of New Eng- 
land:" Samueli' " Our NDrlhem and Eulern Birdi;"^! 
the keporti on Ihe lliidi of the Paafic R. R. Surrev, 

RewniViheAik^J^HWcalS^^y.'preaieElTe 
cdilioni and datca in corTeaponding. B. CLLSWOSTH 
CALL. Hifb School. Des Homea, Iowa. 



For ule oi exchange, LeConie, "Ceolggyj" Quaia, 
" Anatomy," ■ vol] ; Foiier, "Phyiiolniiy," Eng. editioa; 
Shepaid, Applelon, Ellioti, and Stem, ■' (.bemuiry {>' 
Joidan, "Manual nfYertebrilei;" ■'ImernaliunalSaeD- 
lUti' Director]-;" Vol. 1. Jiarnal 1/ Mirfk <l*gy; Bal- 
four, " Embiyology,^' ■ ¥oli-: Leidy, ■* Rbiiopodi;" 
Scitnci, iB voli., unbound. C T. UcCLINTOCK. 



To exchan« Wright". " Ice Age in North Amei 

and Le CDntr> "ElemenU of Geolngy" (CapynEhi 
lor "Dantinitm," by A R. Wallace .^Origin ol Spei 
by Darwin. "Deacent of Man.- by ffaiwio, ^'l 
Place in Nature,'' Hiiiley. "Mental Evolution in 
mali."by Romanea, "Pre-Adamitn." by Winchell. 
book! wanted except Uteal edltioni. and hooka in 
condition. C. S. Blown. Jr.. Yanderbllt Unive 



For Sale or Exchange for booki a complete prime 
chemical laboratory outfit. locIudH laige Becker bal- 

•gate motoiv (laia-blow 



[ilui, etc. Foi aale i 



Ij (ta-Ti bound); Smilhionian Reporli. 1SJ4-1II); 
ijiait Sumy. rgu-ig6a. Full paniculan to *■- 
. F. CARDIN£K,JR., Pomfrct, CaoB. 
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ot f iewg nhirh be bad Rbendoned, and b^ the misquotstion of oth- 
ers which heetill holds. Ur. Spencerpome ten years ago stopped the 
sale of the book in Ea^innd and prohibited its translatioo. But the 
rapid fipread of cotumunistic theories gave new life to these mis- 
repreeentalions; bence Mr. Spencer decided to delay no Inntter a 
slatement of bis mature opinions on the rights of individuals and 
the duty of the state. The volume includes aliw " The Man ver- 
mt the State," a series of essays on political lendencifs hereloFore 
published separately. Mr. Speacei baa secured an American 
copyright for his new volume. 

— P. Blakiston. Son, & Co., announce '* A Manual of Autopsies, 
desiitned for tbe TTse of Hospitals for the Insane and Other Public 
Institutions,". by I. W. Blackburn, H.D., pathologist to the Got- 
emment Hospital for the Insane, Washington, D.C. This subject 
has for several years engaged the attention of the Association of 
Medical Superintendents of American Institutions for the Insane, 



thst the abundant niaieriat afforded the alienist may he STsteai ' 
ntic I Ij Biudied in hJJ i'e clinical as well as pathological aspects. 
A uniTorm method being desirable, this manual has been prepared 
by tbe direction of the association commitlee, with tbe CO-Oper»- 
tion of Dts. Welch and Hard of the Johos Ropkins Hospital, that 
by following the de.-cribed routine in eiaminalion. palfaolog^isti^ 
and even non-expert phrsiciaos, ma; prepare the meet concise, 
graphic, and useful record of actual cases. It is fully illn!<tnted 
froni original drairings, sectional and regional, and as an adopted 
standard, should be in the bands of every examiner who can con- 
tribute to the valuable records thus established. 

— D. Appleton & Co, have just ready " Moral Teachings of 
Science," by Arabella B. Buckley, intended for readers who 
would not take up an elaborate philosophical work ; and a 
"Manual ot Chemical Technology," by Randolph von Wagner, 
translated and edited by William Crookes. 



PROPHIETARY. 



EAaa^ion 



A wonderful remedy, of the 
highest value ifi mefital and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 



ing from nerroas exhaustion, with gratifying- 
results. I have prescribed it for many of 
the various forms of nervous debility, and it 
has never failed to do good."' 
Descriptive pamphlet free. 

Hintiford Chtmial Work*, PrgvidinN, R, I. 

Beware of Snbstitntes and Imitations. 
OAQTION,— ■• sDre the ivord "Hor^ 
ford's" Is on the label. All others are 
•pnrlons. NsTcr aold In bnlk. 



PROMIIETAHY. 




Sleeplessness, Impaired Vitality. 

Nervous Exhaus 
tion and Debility 
are the causes of 
acute diseases that 
destroy life. Take 

CROSBY'S 

Vitalized Phospliites 

and prevent Debility and Ner- 
vous Prostration. , Pamphlet 
free. Sold by leading Druggists. 
Sent by mail ($1) from 56 West 
15th Street, New York. 



PENS AND PATENTS. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPEBIOS ASBSTANDASD QUAllTf. 
Leading Hos.: 048, 14, 130, 135. 339, 333 



PATENTS 

Pot INTBNTOB6. 40-pue BOOK FBEE. Addreu 
W,T.Fit«goi»ld,AttomerML»w,'"— •' — — •"' 



SCIENCE 

ADVERTISING RATES. 

Balsbllsbid Jannary. ilgi. 

INSIDE PAGES, 



Pf 



, thre 



COtUD 



■, 41a li 



LAST OUTSIDE PAGE 

AND PAGES FACING READING 

HATTER. 

Per lint, acBte owmmDrB, 14 llDci to an Inch, IOC. 
" eolamn, i^oUiiii. - (il-oe 

" page, three colomDB, fin Uses, Sa-oa 

FIRST OUTSIDE TITLE-PAGE. 

Double-column ■pace at top next Cantenta, tja.aa 
Trlple-colnma apace, below CanteDta. - 90JM 

SCALE OF DISCOUNTS. 

10 ptrceot.oB 4tlnei, imoDth, aroaamouBttioe 



to per cent, advance (or preferred poilttona. 
I^hlng Iniartcd tor ICM than t>.oo a time. 
ReadiDg Hatter Notlcei, uader that captlan. 

Copy ihould be Id oHIcb aot later tfaaa Wcdnea- 



T 6? PARK PISCE, NEW YORK 




DO YOD INTEND TO BUILD? 



II Tou iDtand to build, It will bi 
'^8K8," now arranjtwl In fki 
plaui, deaorlptlDDB. 



tKatefnl, nenr deaicna r< 

iplete Working PlMis. Details, and apaeiBcalioi 

ivltkoot delayat mlalKkea or qui 



kona«s. Tbey alio glTe prloea lor complete WorUwi PJ 



d which nDT oae can naderatand. Vol. I. couIkIdb so ooprrishted deefnia ol 
I. coatlDB betveeD IfiOO and SISOO. Vol. II. contalna S& copTrlgbted dMlgni. tftU U 
"-' m. DOntalDB U oop^dgbted deeigiu, 19000 to (IKm. Price, b; mall, »1.0t 



WOOD, . 

e«eb, or (3.00 for the aet. 
"COLONIAL HOVSKS, 



lolng PenpectlTee 1 



InlmlUbla atTla of the Colanial AmhlteoCura, u 
luamoDta tor oomtort, Piloe, $9.00. 
••FICTCRBBQCK aOtI8B8 FOR FORBST AND 8HOR&">- 

^ > n. — n. . — , daalgm for Sommer Cottagea, whlob & 



a Floor Plana ol n< 



N. D. G. HODGES, iU Broadiay, Nei Tort 
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DHY GOODtt, BIC. 



LACES, 

New >Bd Cbolce 8trl«i 

Point Alencon, Ghue and Applique, 
Ducbetae Point and Applique 

BRIDAL VEILS. 
POINT de GENE LOOM LAGE8, 

In Black. White and Baiffa. 

Real Thread Lace Veils ft Teilingi, Paris 

Styles of Ladies' Lace Neckwear. 

EMBROIDERIES 

Xmbroidered Flouncing and Edgings, 

Bemttitehed, Embroidered and Lawn 

HantVeerchieft. 

NEW YORK. 



Save Money 

BY PUHCHASl.Mi 

Dry and Fancy Goods 

THROUGH 

KOCH & CO.'S 

II.LLSTR.MF.D 

Pashidii Catalogue. 



. C. F. KOCH «& CO., 



lASTE 
Emliroidery Silks. 



HFbcwitt Ends M bmir prlcei «u oDiioelnKbox. All 
nod lUk Hkd Bood GOliin. B«Dt br iii>U od rcoslpl ot 
BcenlK UOcniTnllelMilDeBAMekaaa. LkteMud 
btnlMKAon AAKcMlnn^oalylDeeiiU. AbaanU- 
folunrannitcbcnlil* UMunaMM; U^twduilea Id 
•■chtoriOcsnU. Band natal noW vnuin la 

sL nuMbipbi^ p», 

roT UwnuDMUidmddiVMiiaotUUdlM ntcrsMcd In 
Art NMdlevork w> will wnd ddc book tnt. 



Mew Method of Protecting Property 
from LigMtiing. 

The Lightning Dispeller. 

price, S20 to $30.— According to size. 

Tbe PAt«nt Lightnisg Dispeller ia a conduc- 
tor specially deBigned to digaipnte the energy 
of a lightning diachai^, — to prevent ita 
doing bani],~-placinK something in ita path 
upon which ita capacity for causing damage 
mar be expended. 

No recorded case of lightning atroke 
yet been cited against the principle of tbe 
Diapeller. So far aa known, the aisaipatioD 
of a conductor haa invariably protected under 
the conditions employed. 

Correspondence solicited. 

AGENTS WANTED. 

TIu iiDBrlcan Lightning ProtutlOB Company 

United Bank Building, Sioux City, Iowa. 



1 Ill^VjiVl A FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Take tull cbars* of prvpcrty tor tbe 

EASTERN INVESTOR. 
city. Town, and Suborbaa Loi*. 

Oardeo, Prnlt, Hop and Timber Laadi. 

10 'lo GnirtntMd on ill InTostments. 

HousHforulcODtbc latulmcoi plaii, by whieb 
tbe purchaier can obtalii wo Income lufficlaai ts 

InFsrmatioD reiBrdlni any particular point In 
Ibc State of Waahlniton gladly rurnlafaed upon 
application. PeraoDBl iltenUoD s\y»o to all laana. 
CorrcBpondeDGC aollcltad. Rarer, by pcrminloD, 
to tbe PaclHs National Baok, Tacoma, Waab.; 
Qeo. H. Tllley, Eat)., Secretary and Treaaurer af 
tba Southern Bxpraaa Co., and Fredarick C. Clark, 
of Clark. Chaplc ft Buahnell, New York. 

Address S04CAiifoniIaBI'k,Tacoma,Wa*li. 

t. New York. 
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COMPANY. 
99 MILK ST., BOSTON, lASS. 



ThiH'tCompany owns tbe Letters 
Patent granted to Alexander Gra- 
ham Bell. March 7th, 1876, No. 
174,460, and January 30, 1S77, 
No. 186, 7S7. 

The TransinUHion of Speech by 
all known forms of ELECTRIC 
SPEAKING TELEPHONES In- 
frli^es the right aecared to this 
Company by the above patents, and 
renders each Indlvldnal user of tel- 
ephones, not furnished by It or Its 
licensees, responsible for such un- 
lawful use, and all the conse- 
quences thereof and liable to suit 
therefor. 



SUaBANTKB IS per cent p«r annHm 

anyottheaboieoltlH. I baie made from 40 to 
per cent, pec aDOum foe oon-realdeati. I alio 
make Drat mortgace, Improved real eatate loaua on 
unqneatlonable aeanrltleB from S to :0 pec oeat. per 
annum net. Alao hare oboloB bar([Blna In F«lia, 
Hop, Hay and Garden Landa. Comapond- 
enoe Solicited tegardlog Weatera Wathlngton. All 
Inquiries aoaireied promptly. Addioaa 
A. O. SIOKELS, Tacona. WaaklacMn 



PROTEC TION FROM LIGH TNIM. 

All the capital desired for the parent company 
to handle my patents on a new method of protect- 
ing buildings from lightning has been subscribed. 
Sub-companies and agencies to introduce the 
invention are forming, and any desirous of tak- 
ing State-rights should address The American 
Lightning Protection Co., Sioux City, Iowa. 

The English patent is for sale, and offers 
an excellent opportunity for the formation of a 
company now that the American company is so 
favorably started. 

N. D. C. HODGES, 874 Broadway. New York. 
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NOW BEADY!! 

AN ENTIRELY NEW ATLAS. 

By J. 0. BABTHOLOHEW, F.B.6.8., F.B.8.E. 



THE 



GRAPHIC ATLAS 

And Gazetteer of the World. 



With over 220 Maps, Charts, Plans of Cities, etc., 

ALL REVISED TO THE PRESENT DATE. 

m 

Also Gkisetteer with nearly 55,000 places and reaulis of New Census. Quarto (size, lOf x 

S^ inches) , naif morocco, g^lt top, $7.50. 

Throughout the Atlas the coantrles of the world haye been treated with fulness In proportion to their 
oommeroial importance and interest. 

Id tbe Vnlied States section a Separate Slap la kI^^b of eacb of the Staftea and 
Terrltorlea. ' . 

The Canadian Prorlnoes are treated in similar detail. 

These Maps have been speciallv oomplled from the latest and best Qoremment Survey Maps, and 
have undergone looal roTision for the reziflcation of New Counties, Townships and Bailwaya. 

Among the special features are Maps of the Hudson and Rhine Birere, the Yoeemite Valley, United 
States Railways, British Isles Railways, mean Annual Temperature, mean Annual Rainfall; also Maps 
showing location of the WorUTa Fair, environs of New York. Chicago, Plilladelphia, Boston, San Francis- 
co, New Orleans, Montreal, Quebec, Toronto, Ottawa. Bio Janeiro, London, Liverpool, Manchester, Me- 
ville, Paris, Vienna, Borne, Constantinople, Cape Town, Jerusalem, etc., etc. 

The Gaisetteer of the World is a val Ji^le feature for such a book of reference. It contains entries for 
about 55,000 places, is compiled from the latest authorities, and is specially complete tn American names. 

The results of the new census have been incorporated. 

For compactnesa and portability this volume is, in proportion to its ample contents, quite unique 
among atUises. 

THOMAS NELSON & SONS, 

Publishers and Importers^ 
33 East ITlli Street, Union Square, ^ •' 
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7% IMPROVEMENT BONDS. 

Secured by Real Estate worth Four Times the Amount of the Mortgage. 

« 

The attention of inyestors having money to invest and wishing a little higher rate of interest than is usually realized from Eastern 
securities, is invited to some honds that bear 7 per cent, annual interest, and are so amply secured by real estate as to commend them to 
the most careful and oonsorvative investor. 

These are Improvement Bonds of the Port Worth and Arlington Heights Land and Invest- 
ment Co. which owns the beautiful suburban addition to Fort Worth, Texas, known as Arling- 
ton Heights. They are Issued to the amount of $100,000.00, and are for the purpose of erecting 
a large and commodious Hotel at the Heights. 

The site selected for the building is on very high ground ; it is the most desirable tract in the addition, and includes a full block. The 
hotel and site are mortgaged to secure the bonds, and 100 blooks, of forty lots each, are aliO included in the mortgage. Valuing 
the blocks at $8,000 each, a security is given of about four dollars' worth of real estate to one dollar's worth of bonds. Surrounding 
blocks of the same class have been sold for more than $8,000 per block, and the property is constantly increasing in value. 

With its improved and unimproved land. Electric Street Railway, Electric Light Plant, complete Water System, Mortgage Notes, 
etc., the company possesses assets over liabilities of more than one million of dollars. 

The bonds mature at the rate of $10,000 per year, beginning with January 1st, 1897. The Company has the privilege of calling them 
all in on and after January 1, 1902. They are issued }n denominations of $250 and $900, with the interest payable July 1 and January 1, 
in coupon form. 

Each $1,000 worth of the bonds is secured by a specified block, which is released as the bond is retired; as the hotel and site renuiins 
a mortgage for all of the bonds, the security becomes even stronger as the bonds are paid off. 

The entire mortgaged property is held in trust for the bondholders, by the Franklin Trust Co., of Brooklyn, through whom the interest 
and principal will be paid. The Trust Company can foreclose in the event of default of interest or principal. 

The bonds bear interest from January 1, 1892. They are sold at pcur with accrued interest; a large proportion of them have already 
been sold ; the hotel is already in course of construction. 

A few lots can be purchased in this addition ^hich promise large returns after a few years' holding. 

Further iaformsition given by letter or private interview. 

E. W. WATKINS, 1 56 BROADWAY, NEW YORK. 
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AMUSEMENTS. 



EVERY 
MONDAY 

AND 

WEDNESDAY 

▲T 

8.15 PH. 

SATURDAY, 

Matinee 
at 2. 



X 
T6IP T6 THE MOM. 

Entirely Remodelled. New Views 

Magnificent representatioD of 
solar and lunar eolipaes, etc. 

CARNEGIE MUSIC HALL 
57th Street and 7th Avenue. 

Mr. GARRETT P. SERVISS, 

the well-known and popular writer 
and lecturer on astronomy, bae 
been engaged to explain tbe scenes 
and TiewB as tbey pass before tbe 
audience. SeatsSO cents, f 1.00. 
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NEW YORK, MARCH 11, 1892. 



THE SCIENTIFIC ALLIANCE. 

The Scientific Alliance of ^ew Tork was organized in 
March, 1891. It consists at present in a union of six soci- 
eties engaged in the promotion of scientific research. It is 
probahle that this numher will soon he increased to eight, 
and it is hoped that it may ultimately extend to at least ten. 
Membership in the Alliance is not confined to societies in 
New York City, but may include those in the neighborhood. 

The societies now composing the Alliance, — naming them 
in the order of their foundation, — are as follows: 1. The 
New York Academy of Sciences, 2. The Torrey Botanical 
Club, 3. The New York Microscopical Society, 4. The Lin- 
nean Society of New York, 5. The New York Mineralogical 
Club, 6. The New York Mathematical Society. 

The societies do not in any way sink their individuality or 
surrender any part of the management of their own affairs. 
Their union is merely in the way of co operation for the 
advancement of science and for mutual encouragement, car- 
ried out through a central representative body, known as 
the Council, having advisory powers only. The Council is 
made up of the president, ex-officio, and two other delegates 
from each society. 

A monthly bulletin is issued under the authority of the 
Council, announcing the proposed proceedings of all the so- 
cieties, and a copy of this bulletin is sent to every member. 
The bulletin contains an invitation to the members to attend 
the meetings of all the societies. 

The Council issues an annual directory, containing the 
names and addresses of all the resident members of the soci- 
eties, as well as general information as to the character and 
purposes of the several organizations. It is proposed to issue 
also a brief annual report of the work done by the societies 
as a whole. The first directory published by the Council 
(that for 1891) contained 499 names. That for 1892 will 
contain a considerably larger number, as the membership 
of the societies has increased materially during the past 
year. 

The New York Academy of Sciences was chartered as The 
Lyceum of Natural History, April 20, 1818. It was reorgan- 
ized under its present name Feb. 21, 1876. It has a total 
membership of about 660, of which nearly one-half are resi- 
dent members and fellows. It holds weekly meetings, on 
Monday evenings, from October to June. One evening of 
each month is devoted to a popular lecture. There are spe- 
cial sections of mineralogy and astronomy. Its place of 
meeting is now at Columbia* College. The Academy pub- 
lishes both Annals and Transactions. The Lyceum of Natural 
History was the owner of a building and a valuable scientific 
collection, which were destroyed by fire. The Academy 
possesses a library of between ^10,000 and 12,000 volumes, 
which is being continually augmented by periodicals and 
Proceedings of kindred societies received in exchange for its 
own publications. This is an exceedingly important collec- 
tion of scientific works, containing sets of the Proceedings of 
foreign bodies not to be found in any other library in New 



York, and in some cases not elsewhere in this country. At 
present the books are deposited in the library-building of 
Columbia College, but they may be withdrawn at any time. 

The Torrey Botanical Club was incorporated April 21, 1871. 
It has a total membership of nearly 300, of which about one- 
half are resident members. It holds meetings twice a month, 
at Columbia College, and field-meetings every Saturday from 
April to November. It publishes a Bulletin and Memoirs. 
It has an herbarium of nearly 20,000 specimens. Its botani- 
cal library is incorporated with that of Columbia College. It 
consists of periodicals and Proceedings of other scientific so- 
cieties, obtained by the exchange of publications, which are, 
for the most part, duplicated in the library of the Academy 
of Sciences. 

The New York Microscopical Society was incorporated in 

1877. It has a total membership of about 100, of whom 
some 75 are active members. Its meetings are held twice a 
month, at the Mott Memorial Library, No. 64 Madison Ave- 
nue. It publishes a quarterly journal. Its library consists 
of about 2,000 volumes, and is deposited at its place of meet- 
ing. It has also a collection of about 5,000 microscopical 
specimens. 

The Linnean Society of New York was organized March 7, 

1878. It has a membership of 85, of which about half are 
resident members. Its meetings are held twice a month, at 
the American Museum of Natural History. It publishes 
Transactions and an Abstcact of Proceedings. It has a library 
consisting of exchanges from publications. 

The New York Mineralogical Club was organized in 1887. 
It has a memberihip of about 60. It holds monthly meetings 
at various places. It owns the Chamberlain collection of 
New York Island minerals, which is deposited temporarily, 
with other strictly local minerals, in the American Museum 
of Natural History. 

The New York Mathematical Society was organized Nov. 
24, 1888. It has a membership of over 200, including almost 
every mathematician of note in America, and some residing 
abroad. Its local membership is about 35. It publishes a 
monthly Bulletin. 

It will be seen from the foregoing summary that all of the 
societies included in the Alliance occupy only temporary 
quarters, and that their libraries and collections are widely 
scattered. It will be observed, however, that the latter are 
of sufiQcient size and importance to make a very creditable 
appearance if they could all be gathered in a single suitable 
place. It is confidently believed that the total amo«nt of 
original scientific work brouglit out by the meetings of these 
societies is as great as that accomplished in any other city in 
America. Under proper conditions, however, the societies 
might not only become more helpful to one another, but 
might confer a greater benefit upon the community at large, 
by carrying on lines of work which they are now compelled 
to neglect from want of room and facilities. For example, 
all attempts at exciting popular interest in scientific subjects 
is now confined to* a course of seven or eight lectures during 
the year, carried on by but one of the societies, when, in 
fact, if the Alliance were placed in possession of the neces- 
sary building and appliances, there is no reason why it 
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might not exert the same educatioiml infiaaace in N?w York 
as is put forth hy the Royal Institution of Ckreai Britain 
in London, in which a course of as many as eighty lectures 
of more or less popular interest has heton given in a single 
season. 

The hrief experience which the Scientiflc Alliance has 
already had has convinced the memhers that a still closer 
itnion of the societies is necessary to the most efiPective ac^ 
oomplishment of their purpose,, and this feeling has taken 
the form of an earnest movement for obtaining a permanent' 
building as a home for all the societies. A building commit- 
tee was appointed in October last, and has held several meet* 
ings and done much towards developing plans for the accom- 
plishment of the object mentioned. 

In the main these plans embrace the idea of the erection 
of a building, in the central part of the city, large enough 
to afiford each society rooms for its ordinary meetings, for ita 
library and collections, as well as facilities for research, and 
also to contain a lecture- hall, capable of seating twelve 
hundred people, to be used- by all the societies in their public 
work. It is part of the aim of the Council to obtain, ulti- 
mately, if not at once, in connection with the proposed build- 
ing, a fund for its maintenance and for the endowment of 
original research and publication. 

It is hoped and believed that at this time, when public 
spirit appears to be undergoing a revival in New York, and 
numerous worthy objects are receiving generous aid and es- 
tablishment by men of wealth, the cause of science will not 
be overlooked or neglected. Music and other fine arts and 
Tarious charities have recently received munificent assistance 
in the very direction in which the Alliance is looking for 
Aid, — namely, the erection of buildings suited to their par- 
ticular needs, — and it seems reasonable to think that the 
man, or men, will soon be foand with sufficient appreciation 
of scientific research, for both its educational and its prac- 
tical value, to place it in a position as solid and substantial 
as that now likely to be occupied by the fine arts and by 
organized benevolence. 



ACTINISM. 

Ok studying the nature of the action of the bine, or rather 
the violet, ray of the speoirom, it appears to me to be a mis- 
nomer to refer to it as chemicaL The absorption of heat 
attends chemical decomposition, and on the other hand the 
disengagement of heat is the accompaniment of chemical 
combination. We read in Prc^easor Wurtc^s excellent treatise 
on ** The Atomic Theory : " ** It is heat which sets the atoms 
in motion; they have absorbed heat in separating from each 
other, since the rupture of th^ molecular equilibrium which 
marks the end of the state of combination has required the 
consumption of a certain quantity of beat. The heat thus 
absorbed has restored to the atoms the energy which they 
possessed before combination, and which represents affinity. 
This beat is lost again whenever t^ atoms, passing into the 
sphere of action of other atoms, fix the latter in some manner 
or are fixed by them so as to form new systems of equi- 
librium—that is, new molecules — in which henceforth 
their vibration and motion are preserved. This action is 
reciprocal." If with this we compare what takes place in 
the so-called chemical action of the violet ray, we find a 
groat difi'erence. The latter process is usually referred to as 
one of decomposition and not of combination, and, in fact, 
photography is based on the property possessed by light of 
decomposing ehemical compounds by its reducing action. 



It is true thatthis decomppsition is supposed to be attended 
with certain chemical changed, as is the case also with the 
decomposition of amyl and other valors in Dr. Tyndall's 
very interesting experiments in cloud making, although there 
appears to be some doubt as to the nature of the changes. 
Moreover, in the action of the violet ray on a mixture of 
chlorine and hydrogen gases the formation of hydrochloric 
acid would seem, to be due to the operation of chemical affin- 
ity. Nevertheless, when we consider the analogy between 
this case and that of the formation of water by the passage 
of a current of electricity t& rough a mixture of oxygen and 
hydrogen gases, a question may be raised as to whether the 
former is due to strictly chemical action. The phenomenon 
of electrolysis, in which the electric current decomposes a 
molecular compound, is, moreover, analogous to that of the 
decomposition of chemical compounds by the actinic action 
of the violet ray. The latter phenomenon answers to the 
decomposing action of heat, and the former to the combina- 
tion of elements which attends chemical action ; but they are 
not the same. This is evident from the fact that, while in 
the one case the combination precedes the discharge of 
heat on* which decomposition depends, in the other case it 
follows decomposition. 

Nevertheless, in all cases actinic action would seem to be 
attended with the aggregation of at least one element of the 
decomposed chemical compound. Thus, when on the ex- 
posure of chloride of silver to the action of light the chlorine 
is expelled, the silver is precipitated. The result depends on 
the instability of the equilibrium of chemical combination in 
the presence of certain light-rays, and it is thought that all 
substances are thus more or less affected by light It is 
found that the red rays are chemically inactive, and of the 
others the absorbed rays are those which bring ftbout the de- 
composition which is the basis of actinic action. The liquid 
nitrite of amyl allows the transmission of the yellow rays, 
and Dr. Tyndall states that the blue rays, as complementary 
to the yellow, are absorbed, and therefore that they produce, 
the '' chemical ^' effect. As a fact, however, the complemen- 
tary of yellow is violet, and the greatest actinic action is in 
the violet ray, and it extends far beyond into the invisible 
rays. This in itself would seem to prove that actinism is not 
chemical action, as the intimate relation between this force 
and heat would lead us to expect the association of chemical 
action with rays towards the red end of the spectrum. The 
vibrations of heat are atomic and not molecular, and possibly 
this fact may have influenced Dr. Tyndall in his opinion 
that the absorption of the actinic rays occurs in the main 
within the naolecule, and -are not the act of the molecule as 
a whole. There is no reason, however, why the absorption 
should not be of the whole molecular mass ; that is, of the 
body of molecules that make up the mass, just as the absorp- 
tion of heat is that of the atoms which make up the mole- 
cule. 

Here would seeni to be the real explanation of the phe- 
nomena of actinism, which is a distinct power of light due 
to its activity as a molar energy, just as heat is an atomic 
energy. The combination which follows the decomposition 
effected by actinic action has a similar relation to chemical 
combination. The latter is atomic, whereas the former is 
molar, as it affects the mass, and this through its molecules 
and not through the atoms of which these are composed. 
From the fact that the electric light contains a large propor- 
tion of actinic rays, and that the electric spark in rarified air 
is diffused and of a violet color, it might be supposed that 
actinism is only a phase of electrioitor. That they are oloaely 
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related we may jud|;e by what was said above, but there are 
reaeona for believing them to differ from each other as they 
both differ from heat, althoug^h alt alike are forms of energy. 
Aotioic absorptioD, like coloric abBorptioo, is attended wilb 
decorapositioD, but so far aa the former ie attended with or 
folloived by an aggregation or combination of elements, as 
with chemical affinity, it is also a force, but molar rather 
than molecular or atomic. In distinguishing between these 
forms of matter, I adopt the principle laid down by Mr. 
Oraat Allen, although not all tbe applications he makes of 



oey at tbe inatanoe of the writer. A suite of rooms, of which 
the accompanying -cut gives tbe dimensiotu and arrange- 
ment, was set apart for tbe use of this department Th« 
laboratory is located at tbe west end of the restored Utiiver- 
sitj College building on the first (not the ground) floor. It 
is isolated entirely from tbe general work of tbe building, 
being over the rooms of tbe physical department. .The rooms 
have light exposure from three sides. Tbe room which is 
nsed for students' demonstration and practical work (I. in 
tbe plao) is cut oft from the research rooms, thus making 
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them, and I believe that in tlie recognition of tbe truth of 
those principles will be found tbe solution ot many scientific 
problems. C. Stanilahd Waeb. 



S. Wark-tkble; B. Book-ow 
e. ProleMiK'* entr»na«. 
B, C, Lookcn, monbl* tDcuul>«ent Ugbts : 



ir toolH, ao ; L. Sot 



THE PSYCHOLOGICAL LABORATORY IN THE UNI- 
VERSITY OF TORONTO.' 
In the spring of 1891 an appropriation of tl,lDO was made 
for tbe equipment of a laboratory for experimental psycbol- 

' Ills aocompmnjlDc plan tg pnUlalMd M tbe 
oltoloilata wbo bBTD borrovci] ma exomlDed II; tt 

mkr tw of UBS to protenon, boards, or Imatew « 
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interruptions to the latter from noise, etc., unKkely. Fot 
the same reason, the central hall is laid with cocoa matting. 
The work-tables of tbe research rooms (II. and III.) get light 
from the east, south, and west, a variety which is of great 
value, especially as the east exposure {Room III.) has ro- 
fiected light from tbe walls of the main building (this is also 
partly tbe case with tbe light from the west windows. Rooms 
L and II.). Tbe rooms are artificially lighted by combina- 
tioD gas and electric chaudeliera from the ceilings, and have 
besides movable incandescent lamps over the work-tablea. 
The dark room is also furnished with incandeaceot lights. 
The floors throughout are carefully laid in hard wood. The 
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work^ables are braced diagonally from the walls by iron 
rods. The rooms are heated by steam radiators. The walls 
and ceiling^s are finished in dull white and the woodwork in 
dark walnut, colors being avoided in order to keep the 
physiological conditions of sight normal. Natural and col- 
ored light can be let into the dark room through the south 
wall. The central hall is lighted through glass panels in 
the doors. 

The fittings of the laboratory have cost about |450 — a 
grant additional to the appropriation of $1,100 for instru- 
ments. This does not include, however, the arrangements 
for lighting, heating, and the special flooring. It is probable 
that the cost would be slightly more in the United States. 
Of the original amount appropriated, moreover, $300 is an 
annual allowance for the maintenance of the laboratory. 
The writer hopes, also, to have soon a paid assistant, who 
will be constantly at work in the rooms. 

The laboratory will, it is hoped,^serve two main purposes: 
First, it is used to illustrate the undergraduate courses 
in psychology in the university ; and, second, it is designed 
to serve as a centre for advanced research in the new lines 
of experimental work. Being the only foundation of the kind 
in Canada,^ it will represent what we are doing in this line 
in the Dominion. The Department of Education of Ontario 
undertakes with great liberality to publish the researches of 
students who do work of real merit, and to distribute them 
generously. Publications issued from other such centres 
everywhere will be received in return with much gratitude; 
and new ideas in matters of technique, arrangement, etc., 
especially detailed notices of new pieces of apparatus, re- 
prints from the journals, and announcements of new discov- 
eries, will be welcome. J. Mark Baldwin. 



NOTES AND NEWS. 



At a, meeting of the Boyal Oeographical Society on Feb. 23,, 
Mr. Theodore Beot read before a large audience a paper on his 
recent exploration among the Zimbabwe and other ruins. The 
paper, says Nature, was one of great interest. Mr. Bent said 
that, with his wife and Mr. Robert Swan, he went to Mashonaland 
primarily to examine the ruins of the Great Zimbabwe. These 
ruina, so named to distinguish them from the numerous minor 
Zimbabwes scattered over the country, were situated in south 
latitude dO^ 16' 80 ", and east longitude Sl^' 10' 10 ', at an eleva- 
tion of 8,800 feet above the sea-level, and formed the capital of a 
long series of such ruins stretching up the whole length of the 
west side of the Sabad River. They covered a vast area of ground, 
and consisted of the large circular building on a gentle rise with 
a network of inferior buildings extending into the valley below, 
and the labyrinthine fortress on the hill, about 400 feet above, 
naturally protected by huge granite bowlders and a precipice run- 
ning round a considerable portion of it. Mr. Bent gave a minute 
description of the ruins, drawing attention to evidence that their 
ancient inhabitants must have been given to the grosser forms of 
UHtive worship. Perhaps the most interesting of their finds in 
one portion were those in connection with the manufacture of 
gold. Mr. Bent held that the ruins and the things in them were 
not in an^ way connected with any known African race; the ob- 
jects of art and the special cult were foreign to the country alto- 
gether, where the only recoguized form of rehgion was, and had 
been since the days when the early Portuguese explorers pene- 
trated into it and El Masoudi wrote, that of ancestor worship. It 
wa9 also obvious that the ruins formed a garrison for the protec- 
tion of a gold -producing race in remote antiquity. So we must 
look around for such a race outside the limits of Africa, and it 
was in Arabia that we found the object of our search. All 
ancient authorities speak of Arabian gold in terms of extravagant 
praise. Little, if any, gold came from Arabia itself ; and here in 

1 The first In the British Dominion as far as my information coes. 



Africa-gold was produced in large quantitite, both from alluvial 
and from quartz, from the remotest ages. A cult practised in 
Arabia in early times was also practised here; hence there was 
little room for doubt that the builders and workers of the Great 
Zimbabwe came from the Arabian |)eninsula, He had no hesi- 
tation in assigning this enterprise to Arabian origin, and to a pre- 
Mahomraedan period. 

— The United States Hydrographic Office makes fl[ report of the 
maRuetic storm of Feb. 13-14, 1892, as recorded by the self-regis- 
tering magnetic instruments of the United States Naval Observa- 
tory, Washington, D.C. These records of this unusually severe 
magnetic storm are of especial interest as occurring at the same 
time as the fine displays of auroras and the appearance of a large 
group of sun spots. The magnetic storm commenced suddenly at 
12.40 A.M. (75th meridian time), Feb. 18, with a movement of the 
north end of the declination magnet to the westward and a rapid 
increase in the horizontal and decrease in the vertical components 
of the earth's magnetic force. The north end of the declination 
magnet remained to the westward of its normal position until 
10.80 A.M, when it crossed to the eastward, all the time oscillating 
violently, and did not return to its normal position until 8 p.m. of 
the 13th, after which it kept oscillating on each side of its mean 
position until the end of the storm. It registered a change of di- 
rection of 1 ^^. The first increase in the horizontal force was fol- 
lowed by a rapid decrease, the force falling to much less than its 
usual strength, with rapid changes. Its change during the storm 
was 2^ per cent of its mean strength. The vertical force decreased 
so much that the sensitive balanced magnet used to record it was 
upset at 8 p.m. of the ISth, and its further record lost. The auroras 
were seen at Washington at about 2 a.m. and 7.80p.m. of the 18th, 
the latter time being marked by an unusually disturbed condition 
of the magnets. 

— The usual monthly meeting of the Rojal Meteorological So- 
ciety was held on Wednesday evening, the 17th of February. A 
paper on *'The Untenability of an Atmospheric Hypothesis of 
Epidemics*' was read by the Hon. RoUo Russell. The author is 
of opinion that no kind of epidemic or plague is conveyed by the 
general atmosphere, but that all epidemics are caused by human 
conditions and communications capable of control. In this paper 
he investigates the manner of the propagation of influenza, and 
gives the dates of the outbreaks in 1990 at a large number of 
islands and other places in various parts of the world. Mr. Russell 
sajs that there is no definite or known atmospheric quality or 
movement on which the hypothesis of atmospheric conveyance can 
rest, and when closely approached it is found to be no more availa- 
ble than a phantom. Neither lower nor upper currents have ever 
'taken a year to cross Europe from east to west, or adjusted their 
progress to the varying rate of human intercourse. Like other 
maladies of high infective capacity, influenza has spread most 
easily, other things being equal, in cold, calm weather, when ven- 
tilation in houses and railway cars is at a minimum, and when 
perhaps the breathing organs are most open to attack. But large 
and rapid communications seem to be of much more importance 
than mere climatic conditions. Across frozen and snow-covered 
countries and tropical regions it is conveyed at a speed correspond- 
ing, not with the movements of the atmosphere, but with the 
movements of itopulation and merchandise. Its indifference to 
soil and air, apart from human habits depending on these, seems 
to eliminate all considerations of outside natural surroundings, 
and to leave only personal infectiveness, with all which this im- 
plies of subtle transmission, to account for its propagation. ** The 
Origin of Influenza Epidemics " was the title of a paper by Mr. H. 
Harries. The author has made an investigation into the facts 
connected with the great eruption of Krakatoa in 1888, and the 
atmospheric phenomena which were the direct outcome of that 
catastrophe. He has come to the conclusion that the dust derived 
from the interior of the earth may be considered the principal 
factor, concerned in the propagation of the recent influenza epi- 
demics, and that, as this volcanic dust invaded the lower levels 
of the atmosphere, so a peculiar form of sickness assailed man and 
beast. A *' Report on the Phenological Observations for 1891" 
was made by Mr. E. Haw ley. This report differs in many respecta 
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from the previous reporte on the same subject. Among other 
changes, the number of plants, etc., selected for observation has 
been greatly reduced, while the number of observers has consid- 
erably increased. The winter of 1890-91 proved in England very 
destructive to the root crops, as well as to green vegetables and 
tender shrubs. Birds also suffered severely. In Scotland and 
Ireland, however, there was scarcely any severe weathf r until 
March. The flowering of wild plants was greatly retarded by cold 
in the spring, but during the summer the departures from the 
average were not so great. The harvest was late and its ingather- 
ing much interfered with by stormy weather. 

— Recent experiments by Messrs. W. Thomson and F. Lewis on 
the action of metals on india-rubber, according to Engineering, show 
that that of copper is the most deleterious. Platinum, palladium, 
aluminium, and lead act only very slightly, while magnesium," 
sine, cadmium, cobalt, nickel, iron, chromium, tin, arsenic, anti- 
mony, bismuth, silver and gold ha^ve no action whatever on this 
material. Of metallic salts, those of copper are very destructive, 
but nitrate of silver, manganese oxide, and several less common 
salts are equally so. The nitrates of iron, sodium, uranium, and 
ammonia have also a deleterious action, though less pronounced 
than in the case of the salts previously mentioned. 

— At the anniversary of the British Geological Society, held on 
the 19th of February, the retiring president, Sir Archibald Qeikie, 
gave the annual address, which was devoted to a continuation of 
the subject treated of by him la^t year. He now dealt, according 
to Nature, with the history of volcanic action in this country 
from the close of the Silurian period up to older Tertiary 
time. The remarkable volcanic outbursts that took place in the 
great lakes of the Lower Old Red Sandstone were first described. 
From different vents over central Scotland, piles of lava and tuff, 
much thicker than the height of .Vesuvius, were accumulated, 
and their remains now form the most conspicuous hill-ranges of 
that district. It was shown how the subterranean activity grad- 
ually lessened and died out, with only a slight revival in the far 
north during the time of the Upper Old Red Sandstone, and how 
it broke out again with great vigor at the beginning of the Car- 
boniferous period. Sir Archibald pointed out that the Carbonif- 
erous volcanoes belonged to two distinct types and two separate 
epochs of eruption. The earlier series produced extensive subma- 
rine lava-sheets, the remains of which now rise as broad terraced 
plateaux over parts of the lowlands of Scotland. The later series 
manifested itself chiefly in the formation of numerous cones of 
ashes, like the puy8 of Auvergne, which were dotted over the 
laeoons and shailow g^as in central Scotland, Derbyshire, Devon- 
shire, and the south-west of Ireland. After a long quiescence, 
volcanic action once more reappeared in the Permian period ; and 
numerous small vents were opened in Fife and Ayrshire, and far 
to the south in Devonshire. With these eruptions the long record 
of Palasozoic volcanic activity closed. Np trace has yet been dis- 
covered of any volcanic rocks intercalated among the Secondary 
formations of this country, so that the whole of the vast interval 
of the Mesozoio period was n prolonged time of quiescence at last 
when the soft clays and sands of the Lower Tertiary de< 
posits of the south-^ast of England began to be laid down, a stu- 
dendous series of fissures tvas opened across the greater part of 
Scotland, the north of England, and the north of Ireland. Into 
these fissures lava rose, forming a notable system of parallel dykes. 
Along the great hollow from Antrim northwards between the 
outer Hebrides and the mainland of Scotland, the lava flowed out 
at the surface and formed the well-known basaltic plateaux of 
that region. The address concluded with a summary of the more 
important facts in British volcanic history bearing on the investi- 
gation of the nature of volcanic action. Among these Sir Archi- 
bald laid special stress on the evidence for volcanic periods, during 
each of which there was a gradual change of the internal magma 
from a basic to an acid condition, and he pointed out how this 
cycle had beon repeated again and again even within the same 
limited area of eruption. In conclusion, he dwelt on the segre- 
gation of minerals in large eruptive masses, and indicated the im- 
portance of this fact in the investigation, not only of the constitu- 
tion and changes of the volcanic magma, but also of the ancient 



gneisses where what appear to be original structures have not yet 
been effaced. 

— Dr. L. Swift of Rochester, N.Y., discovered a bright comet 
on the morning of March 6. The object is in R. A. 18 h. 59 m., 
Dec. south 81^ 20'. It is moving easterly. 

— As bearing on the vital question of the exhaustion of the 
coal resources of Belgium Engineering states that, while the aver- 
age depth of the French coal mines is 1.056 feet, the average 
depth in Hainaut is 1,773 feet; that in the Mons Basin there is a 
pit now being worked of 2,988 feet in depth, and another un- 
worked pit in the same district of 8,801 feet; while in April last 
it was reported that in a Borinage pit, known as *< Sainte Henriette 
des produits," at Flenu, a rich seam of coal had been discovered 
at the extraordinary depth of 4,120 feet. These figures tend to 
show that Belgium is rapidly exhausting the *' cream of the coal 
resources'* of the country — that is, coal found within 2,000 feet 
of the surface. 

— A. Coppen Jones, writing from Davos Platz, Switzerland, to 
Nature, says: '* In 1880 a French naval surgeon, M. Ledantec, 
published in the Avnales de Vlngtitut Pasteur the result of some 
investigations he had made into the nature of the arrow poison of 
the natives of the New Hebrides. Wounds from these arrows 
give rise, as is well known, to tetanus, and M. Ledantec was able, 
by the subcutaneous injection of the scraped off poison, to kill 
guinea-pigs under typical tetanic symptoms. He learnt from a 
E^anaka that they are prepared by smearing the arrow-heads 
(which are made of human bone) first with tree gum and then 
with mud from a swamp, which mud he found to contain num- 
bers of Nicolaier's tetanus bacUlus. As far as I am aware, this 
has been recorded only of the natives of the New Hebrides and 
some of the neighboring groups (the arrow poison of Stanley's 
dwarfs is certainly not the same), and I was therefore much in- 
terested some days ago by coming accidentally upon an old record 
which seems to show that the natives of the Gape Verd coast were 
accustomed, more than three hundred years ago, to get rid of 
their enemies in a similar manner. In Hakluyt's *' Voyager's 
Tales," published in 1580 (I refer to the little reprint edited in 
1889 by Henry Morley), is the narrative of one Miles Phillips, in 
which occurs the following passage: ^Upon the 18th day of the 
same month (November, 1567) we came to an anchor upon the 
coast of Africa at Cape Verde, in twelve fathoms of water, and 
here our General landed certain of our men, to the number of 160 
or thereabouts, seeking to take some negroes. And they, going 
up into the country for the space of six miles, were encountered 
with a great number of negroes, who with their envenomed arrows 
did hurt a great number of our men, so that they were enforced to 
retire to the ships, in which contest they recovered but a few 
negroes; and of these our men which were hurt with their en- 
venomed arrows, there died to the number of seven or eight in a 
very strange manner, with their mouths shut, so that we were 
forced to put sticks and other things into their mouths to keep 
them open.' In the language of modern medicine, they suc- 
cumbed to tetanus traumaticus. The voyagers left the coast soon 
after, and there is no further mention of the natives or of the 
wounded. There is, of course, no proof that the arrows were 
poisoned with mud or earth, but the probability is considerable. 
The chief interest lies in the age of the record, which forms in 
some manner a pendant to the researches of M. Bossaiio {Compies 
rendua, 1«88), which showed the tetanus bacillus to have a very 
wide distribution in space. It is a curious consideration that this 
and the other famous arrow poison, curare, both kill by their ac- 
tion on the voluntary muscles, the action of one being diametri- 
cally opposed to that of the other.'* 

— The Electrical Review, New York, the first electrical weekly 
published in this country, issued a decennial number dated Feb. 
20, 1892, in commemoration of its tenth birthday. The past dec- 
ade of electrical progress is presented, and what may be expected 
in the future of this science is outlined. Articles specially con- 
tributed to this issue by leading electrical workers nppear, wUh 
many portraits of interest. 
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CURRENT NOTES ON ANTHROPOLOGY. — L 

[Bldited bff D. G. Bnnton, M.D., LL.D.] 

Evolution of the Human Skull. 

Db. Paul Topinabd of Paris, whose studies in physical 
anthropology place him in the front ranks of that science, 
has summed up in a recent numher of L'Anthropologie the 
results of several years^ investigations concerning the trans- 
formation of the animal into the human skull. He demon- 
strates that this change is hrought ahout by the gradual de- 
velopment of the brain, and the resulting mechanical 
pressure on the hard parts adjacent. The pressure exerted 
by the enlarging hemispheres on the occipital bone is in a 
direction backwards and downwards, so that what is its su- 
penor surface in ordinary mammals becomes the postenor 
in man, and its posterior face the inferior. The occipital 
foramen, instead of looking backwards, is in man turned 
downwards. The increase in size of the anterior lobes of the 
hemispheres brings about still greater changes in that portion 
of the cranium. The orbits are pressed from » lateral into a 
frontal position, the face, instead of being in front and ob- 
lique, becomes vertical, and below the frontal lobes; and 
numerous minor alterations in the anatomy of the parts are 
necessitated by these changes. It is easy to arrange a per- 
''fectly graduated series of skulls illustrating this development 
from the lowest mammals up to man. Next to him are the 
monkeys, below these the lemures, and then follow the infe- 
rior mammals. Everywhere the principle of harmonic ac- 
commodation of organ to function is strikingly shown. Al- 
though the general statement of this evolution has been 
frequently advanced, it has never before received so complete 
a demonstration. 

Physical Types in the Natives of South America. 

The effort has repeatedly been made to subdivide the na- 
tive tribes of South America on purely physical characters. 
It was attempted more than fifty years ago by Alcide D'Or- 
bigny, in his '' L'Homme Americain;^^ but his plan has not 



proved satisfactory. The latest acheme is that of Dr. Deni- 
ker, who accompanied the French scientific expedition to 
Cap6 Horn. He measured some eighty odd Tahgans, a 
tribe who live on the southern shore of Tierra del Fuego. 
He found them of short stature, head large and mesocbeph- 
alic, prominent superciliary ridges and malar bones, fore- 
head narrow, low, and retreating, eyes small and horizontal, 
orbits medium, mouth large, lips thick, slight prognathism. 
On the strength of these measurements. Dr. Deniker has 
urged in various scientific publications that we find in the 
Yahgaus a '' race ^^ quite different from the Patagonians and 
allied to the Botocudos, the Coroados, and the Aymaras, as 
well as to the ancient Lagoa Santa peoples. , This grouping^ 
allowing that it is anatomically accurate, serves to illustrate 
how useless is an ethnographic classification based on small 
anatomical points. The Aymaras, Botocudos and Tabgans 
are as far apart in language, culture and character as any 
tribes which could be selected in Sojth America. More- 
over, the Botucudos differ widely among themselves is phys- 
ical aspects, as Dr. Paul Ehrenreich has abundantly shown. 
In fiqe, it is high time to dismiss the anatomical subdivisions 
of the American race, and rely on language as, after all, 
when prudently employed, our best guide. 

Deniker's theories will probably attract the more attention 
by being brought into relation with the interesting recent 
discoveries by Florentioo Ameghino in the eocene beds of 
Patagonia. TbisT eminent geologist has described, in a late 
number of the Bevista Argentina de Historia Natural, the 
remains of four species of monkeys from what heb^Hevesto 
be the lower eocene — which would place them far more re- 
mote than any found in Eurasia, the oldest there exhumed 
being from the middle miocene. Ameghino therefore claims 
Patagonia as the cradle af the first Primates and of the im- 
mediate precursors of Man. Nor does he hesitate in this 
connection to add that in his opinion the very oldest relics 
of man^s activity have been found in the same district. 

We must, however, temper this enthusiasm by some hesi- 
tancies. When Ameghino assigns these beds to the lower 
eocene, he does so entirely on palaeontologic grounds. The 
more cautious geologists are getting to rely less and less on 
these, and to demand more and more stratigraphic testi- 
mony. This is alone convincing. The native fauna of Aus- 
tralia to-day is much older in type than that of Eurasia; and 
similar instances no doubt evisted in all ages of the world^s 
history. Moreover, the remains which Ameghino describes 
are strictly American in type. His Anthropopa perfectus^ 
although it had its teeth disposed in a semicircle, as in roan, 
had nevertheless thirty-six teeth, as had all the American 
monkeys, both recent and fossil. His Homunculus Fata- 
gonicus was yei more Lemurian in type. . The evidence is 
far from adequate, therefore, to substantiate the daring in* 
ductions which Ameghino draws from these finds. 

The Question of the Celts. 

The latest contribution to the vexed question of the ethno- 
graphic position of the Celts is from the pen of the veteran 
anthropologist of Bonn, Professor Schaaffhausen. It is pub* 
lished in the Festschrift zum Funfzigjiihrigen JubUdum 
des Vereins von Alterthumsfreunden im Rheinlande. It 
includes a careful review of the classical authorities on the 
Celts and Gauls; in which one is surprised to find a denial 
that the, bands who overran Italy in 393 B.C. were Celtic. 
Surely the title of their chiefs, breunvs, ** king," is evidence 
enough that they spoke a Celtic dialect. The professor is 
also sadly out in attributing the North African blonds i» 
immigration from Europe. The blond type is essentially 
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that of the Hamitic Berbers who have liyed in the vales of 
the Atlas from the remotest times. In attributing the meg- 
alithic monuments of western Europe and northern Africa 
exclusively to Celtic and Qermanic peoples, he proceeds be- 
yond what archaeologists have conceded. The difficult 
problem of the conflicting physical types among the Celtic 
nations — the one short in stature, brachycephalic, and 
brown, the other tall, dolichocephalic, and blond — he sum- 
marily solves by supposing either an intermixture with other 
types or a change in mode of life and climatic environment. 
The Celtic language he places, as do now all leading lin- 
guists, within the Aryan group and in that category most 
closely allied to the Italic stock. 

The same topic is discussed very ably by the French an- 
thropolog^ty Dr. R. Collignon, in one of the recent bulletins 
of the Soci^te d'Anthropologie. After setting forth in strong 
lights the embarrassing nature of the evidence, he finally 
leans to Broca^s opinion, that the small, brown, brachyceph- 
alic Celts are a mixed type; while the true and primitive 
type, which we may call the Kymric, was one of tall stat- 
ure, with reddish or blond hair and dolichocephalic crania. 
An interesting posiion of Dr. Collignon 's memoir is where 
he points out the persistency of various physical types in 
portions of France for many centuries, even for thousauds 
of years, as an examination of ancient sepulchres has 
proved. . 

MOTION AND HEAT. 
[Continaed from p. 185.] 

But nature has other means of compensation for the molar 
motion converted into heat. Incalculable units of heaten- 
ergy are stored up in vegetable and animal organisms ; and 
in evaporation still more countless units of heat-energy are 
converted first into molecular, and then into molar motion, 
in its most terrific forms. 

Evaporation and the function it performs in the economy 
of nature are as yec little understood. It appears to be a 
form of expansion, and, like expansion, it increases- with 
elevation of temperature; but it does not stop when expan- 
sion ceases, for it is well known that ioe continues to evapo- 
rate below zero C. 

It is undoubtedly the great instrumentality for converting 
heat into motion. It is constantly acting, and in the trade 
wind region eleven feet of the ocean's depth is annually 
lifted up and carried off by this silent process. Molecule by 
molecule the aqueous vapor is torn from the liquid mass, 
each one carrying or embodying so much heat and thus re- 
ducing temperature; in other words, each molecule moved 
in evaporation furnishes work in the form of motion for so 
much of the force or energy which was dynamic in the form 
of heat. • 

Molecular motion, evidenced by gfaseous expansion in a 
closed vessel, is governed by the general laws of motion ; * 
and it seems incredible and anomalous to hold that the inert 
molecule moved in evaporation, which unites with its fel- 
lows as aqueous vapor, and comes down again as rain, is not 
governed by the same laws of the motion which this force 
or energy, in the form of heat, imparts to it in the atmos- 
phere. 

If these laws of motion do apply to, the motion imparted 
by converted heat to evaporated molecules, we have an ori- 
gin for the trade winds far more simple than the generally 
supposed convection. The trade winds blow over the tropi- 

1 '* Moleoolar HoUou In the Badlometer," etc, p. Id. 



cal water where convection is smallest, and not over tropical 
land, where it is greatest. 

But it is sufficient for the present purpose to show that 
heat is converted into motion in the process o^ evaporatioa; 
and that even if the force or energy which, in the form of 
molar motion, is directly converted into heat by resistance, 
cannot be directly reconverted from heat into molar motion, 
there is in terrestrial nature a law of compensation which 
tends to convert any surplus of dynamic heat into dynamic 
motion, and thus preserve the equilibrium which has been 
observed. 

Professor Tyndall has taught us how to trace radiant en- 
ergy from one body to another, and how the dark or heat 
rays may be concentrated into the more intense light rays, 
after they have left the body which sent them forth. And 
Faraday, Joule, Mayer, Grove, and others have taught us 
the law of conservation, by which we know that this energy, 
when it disappears, is not annihilated, and when it reappears 
it is not a new creation. We see its manifestation in mo- 
tion, molar and molecular; we feel it in heat, we see it in 
light and. color, and hear it in sound. The notion may 
cease; light may be extinguished in darkness; colors may 
fade, and sound give place to profound silence ; but the en- 
ergy or force which caused all these phenomena was the 
same before they appeared as during their continuance, and 
its potential existence remains after their disappearance with 
the 33ime measurable units as when it was dynamic, and 
subject to observation. 

When the demon was cast out of the man and went into 
the swine, and they ran into the sea, it was the swine, and 
not the demon, who were drowned. He doubtless passed 
out into demon land, ready to again become dynamic when 
occasion offers. 

Th^s force, or energy, we are trying to trace, while dy- 
namic, can only do so much work at one time. If it is ei^- 
tirely occupied in moving a mass, it cannot do other me* 
chanical work; and if entirely occupied in molecular motion 
it cannot elevate temperature, nor become radiant as heat 
or light. And when rendered entirely potential, as when a 
ball thrown up is lodged on the roof of a house, or when 
heat becomes latent in liquefaction or evaporation, or when 
the sun's energy is locked up in the molecular structure of 
vegetable and animal organisms, it can -do no work at all 
until again rendered dynamic. Its power and capacity when 
released is identically the same, neither more nor less, than 
when it was locked up. This is true whether it was locked 
uj> as motion or locked up as heat. 

It has always sdemed to me to be unfortunate and mis- 
leading that Professor Tyndall should have adopted *' Heat 
a Mode of Motion " as the title of the book in which he gives 
to the world an account of his great and valuable researches 
in the delimitation of this force. Like the term '' Mechani- 
cal Equivalent of Heat,'' it results from mistaking the thing 
done for the thing doing it, the effect for the cause. Heat 
is not a mode of motion, and it would be just as inaccurate 
to call gravity a mode of weight, or magnetism a mode of 
pull, and even less inaccurate to call motion a mode of heat. 
Motion and heat are forms or manifestations of the same 
force or energy, and when radiant, as heat and light, it is 
more nearly disconnected from ponderable matter than when 
it assumes the form of molar or molecular motion. 

Motion, in all its forms, is the transference of material 
substance, ponderable or imponderable matter, from one 
place or part of space to another; it is the state of ponderar 
ble matter in which the forces acting on it are not in equi- 
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librium. Rest is the opposite of motion; it is the state of 
matter in which the physical forces acting on it are in equi- 
librium ; that is when the force impelling motion in a given 
direction is counteracted by an equivalent force impelling 
motion in the opposite direction ; or is resisted by a superior 
force. A stone rests on the surface of the earth because the 
force of gravity acting on the stone is resisted by the force 
of cohesion in solid matter; but the force continues although 
there is no motion resulting from it. The stone sinks in 
water, that is, it moves from the force of gravitation because 
the force of cohesion in the molecules of water is insufficient 
to counteract the force impelling motion ; but when the force 
of cohesion in the molecules is sufficiently increased by con- 
gellation, the stone rests on the surface of the ice. So a top 
spun rapidly rests on its peg, because the force giving it hori- 
zontal motion counteracts the pull of gravity which causes 
it to fall when the rotation peases. 

Dr. Mayer defines force as *' Something which is expended 
in producing motion: and this something which is expended 
is to be looked upon as a cause equivalent to the effect, 
namely to t^e motion produced.'^ ^ 

This is obviously too narrow to include even dynamic en- 
ergy. Two horses pulling a vehicle in opposite directions 
with the same force would produce no motion ; divide the 
force by unhitching one of the horses, and the vehicle moves. 
Then, according to this definition, we have the absurdity 
that the whole force is nothing, but hdlf of it is something. 

A correct definition of phpsical force is that it is some- 
thing producing the state of ponderable matter in which it is 
subject to human observation. Whether the state be one of 
motion or rest, hot or cold, solid, liquid, gaseous, colored, 
etc., it is the result of force. We only know physical force 
from its efi'ects on ponderable matter, and we only know 
ponderable matter as affected by force. 

The supposed difficulty in the concept of an element in 
nature entirely distinct from, but inseparably connected with, 
ponderable matter, is entirely factitious. Time and space 
are^ such elements, entirely distinct from, and inseparably 
related to, ponderable matter; and the concept of force as 
above defined is as absolute and imperative as the concept of 
time, the concept of space, or the concept of matter itself. 
The'progress of science in tracing a force through its various 
manifestations, as has been done to some extent with gravity, 
confirms the primal concept of force which comes with the 
very dawn of intelligence. 

The still more abstract concept of law by which any force 
is what it is, is also primal, absolute, and inevitable in every 
human intelligence. 

Whether all ponderable matter is one as claimed by some 
philosophers, or whether all force is one as claimed by other 
philosophers, are speculations which, with our present 
knowledge of these elements, are idle if not mischievous. 

It is undoubtedly from phenomena resulting from the ap- 
parent differences in ponderable matter, and the apparent 
differences in the forces acting on it, that real progress in 
unravelling nature has been made. 

We need a specific name for this force of which molar 
motion, molecular motion, heat, and light, are manifesta- 
tions. There seems to be no doubt that positive electricity 
is also one of its forms. Electricity, like heat, is developed 
by friction and by chemical reaction; and its mechanical 
equivalent, or, more accurately, the electric equivalent of 
molar motion, doubtless 1^ the same as the heat equivalent of 
molar motion, or differs from it by some law which will 

> "Correlation and ConserTation of Forces," D. Applet on A Co., 1690, p, 335. 



prove the identity of the force. Dr. Mayer suggested that 
whether friction, which of course is resisted molar motion, 
developed heat or electricity, depended on the character of 
the substances used in the friction, homogeneous substances 
developing heat and heterogeneous substances electricity. 
There appears lo be no essential difference in the chemical 
reactions which develop heat and those which develop elec- 
tricity; the difference apparently being in the mode of ap- 
plying the force or energy and the substances to which it is 
applied. 

Electricity passes from dynamic to potential under not 
precisely the same conditions as heat, but not more essen- 
tially different than the conditions under which motion 
passes from dynamic to potentiaj, and its dynamic power is 
exhausted in doing work. This feature of electrical energy 
has been utilized by Mr. Hodges in his new lightning-rod, 
constructed o/ copper ribbon, so arranged that the copper 
will be dissipated by the electric current. 

But I must leave this branch of the subject to those better 
informed as to the phenomena. 

There may be still other forces, or rather forms of force, 
which may be found to have equivalence and mutual con- 
vertibility with heat. It is equivalence and mutual conver- 
tibility which warrants the assumption that motion and heat 
are phenomena resulting from, or, more ac^curately, are 
manifestations of, the same force. 

In speaking of the force itself, I have used the expression 
*' force or energy ^' because these words have several mean- 
ings, and the sense in which they are synonymous comes 
nearer the expression of the concept sought to be presented 
than any other phrase that has occurred to me. But it would 
facilitate induction if we could call it ** Ergic Force, ^^ or 
*^Ergism," or give it some other specific designation to dis- 
tinguish it from other forces, or force generally, including 
under the term *'Ergism" every manifestation of force for 
which a heat equivalent may be found. This name seems 
appropriate because it suggests the element in nature which 
is the basis of work It enables us to grasp a concept of the 
force distinct from its manifestation in any one of its forms; 
and if the delimitation itself is correct we can class as 
'^Antergic'' the forces, like cohesion, which have no heat 
equivalent, but which, under certain conditions, render dy- 
namic **Ergisra" potential. Daniel 8. Troy. 



LETTERS TO THE EDITOR. 

**• CorreapondenU are reQU€9ted to be as brief a» poasible. Hie toriter^s natn^ 
ii in all ca^ee required as proof of good faith. 

On request in' advance^ one hundred copies of the number containing his 
communication will 'm furnished free to any correspondent. 

The editor will be glad to publish any queries co^onant with the charc^cttr 
of the journal. 

Further Notes on the Loup and Platte Rivys. 

Several jears since it was my privilege to spend several weeks 
studying the peculiar drainage of central Nebraska. I have there- 
fore been much interested in the papers of Professors Hicks and 
Davia in recent numbers of Science, 1 trust I shall not be intrud- 
ing if I call attention, at this time, to a few additional facts which 
seem to have a bearing on the discussion. 

1. The streams north of the Platte, from Kearney to Fremont, 
have their courses firet quite regularly south-east, then, as they 
near the Platte, they turn to the east-north-east, adopting the 
direction of that stream^ Not only is this true of the Loup system, 
as Professor Hicks has well shown, but also of Shell Creek and 
Maple Creek further east. 

2. There are dry channels, but little above the streams, connect- 
ing the Loup with Shell Creek, and Shell Creek with the Maple, 
which are known as Lost Creek and Dry Creek. These lie in the 
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same east-north-east direction, and are clearly analogous with the 
lower course of the Loup, where it connects its various branches. 
It seems not very improbable that the-channel mentioned by Pro- 
fessor Hicks as connecting the South Loup with Wood River may 
be of the same sort. 

8. The hills north of this compound channel, as it might be 
called, running parallel with the Platte, are of similar height and 
structure to those south of the Platte, but the hUls south of the 
same channel are more than 100 feet lower, and of different struc- 
ture. Both are capped with yellow loam of almost the same 
texture, but underneath the former have a well defined stratum 
of northern drift east of the meridian of Columbus, while the 
latter have but a faint trace of it mixed with deep stratiBed sand. 
These lower hills, moreover, are less eroded, and are evidently an 
alluvian terrace formed since the deposition of the older drift and 
the Loess. This terrace is seventy to ninety feet above the Platte, 
east of Columbus, and is more sandy and lower further west. The 
ancient north bank approaches the present Platte again, near 
Jodselyn. 

4. Corresponding in level to this high terrace, is an old channel 
crossing Saunders County along the vaUey of Sand Creek and in 
direct line with the upper course of the Maple. East of this is an 
area of higher land between It and the Platte, which has been 
recognized as an ** ancient island." It may be added, also, that 
this high terrace seems to be easily correlated with a terrace of 




iDratnege Nap of eastara Kebraaka. 

similar height and structure, found at several points along the 
Missouri, which may be referred either to the. *< Second Glacial 
Epoch " or to the time of the second cluster of moraines of that 
epoch. 

The subjoined map exhibits most of the points mentioned above, 
as well as some knowledge of the drainage, and indirectly of the 
topography of the surrounding region. 

These facts point strongly to the efficiency of the second influ- 
ence mentioned by Professor Hicks, viz., ** Pliocene channel fill- 
ing, '* as the principal and Sufficient reason for the peculiar arrange- 
ment of the Loup channels, rather than a secondary inlQuence. 
This has beea already pointed out by Professor Davis. The Loups 
did formerly flow through to the Platte, but at a time when it or 
a portion of it occupied the north channel already described, and 
when it was flowing on a level seventy- five to a hundred feet 
higher, relati%*ely, than at present, somewhat as it now occupies 
the channel north of Grand Island, and probably not long ago 
occupied a portion of Prairie Creek. The superabundant sedi- 
ment, the shifting of the Platte to the south in obedience to FerrePs 
law, — possibly reinforced by a tipping to the south, — and a deep- 
ening of its channel, which may have been partly due to a cutting 
through of a divide north of the *' ancient island " into the lower 
channel of the Elkhorn, which, again, may have been accelerated 
by the recent eastward tipping of the region, are sufficient causes 
to explain the changes of the Platte, Loup, and associated streams 
since the disappearance of the waters which deposited the loess. 
The exceptional course of the Platte, however, from Kearney to 



Fremont, which we conceive was first taken about that time, re« 
mains unexplained. The causes which may be surmised are the 
following: 1. The position of a depression in the bottom of the 
Pliocene or Pleistocene lake, which may in some way have been 
produced by unequal deposition of its sediment, or the earlier un- 
equal eroaion or deposition of the subjacent formations whose 
strike here is approximately north-east. 2. A slight fold in the 
plains a little south of this course of the Platte. Of such no dis- 
tinct trace has yet t)een found. There is a slight anticlinal axis 
crossing the Big Blue near Milford, but it is prol^bly quite limited 
in extent. 8. This course may perhaps be a survival of a time 
when this region was tipped toward the north-east, because of the 
burden of ice which then rested upon Iowa, Minnesota, and eastern 
Dakota. This is but a conjecture, agauist which several objections 
arise, which it is needless to express. 

In this connection, it may be helpful to call attention to a 
similar bend in the Arkansas in central Kansas, and to note that 
in each case the exceptional direction is upon more recent beds 
near, and parallel to their junction with, the upper Carboniferous. 
This may be a straw which would indicate that our first surmise 
may have some truth in it. 

Concerning the efficiency of abstraction to change lines of super- 
ficial drainage, we may find considerable light from the study of 
this region. The remark of Professor Davis, that this rarely oc- 
curs where formations are nearly horizontal, seems well supported. 
Such is the slope of the country, and the porosity of the deposits, 
that the headwaters of the Big Blue rise a little below the level of 
the Platte adjacent, and the tributaries of Salt Creek rise below 
the level of the Big Blue near by, so that it is possible that water 
may leave the Platte between Kearney and Columbus, pass into 
the Blue, be drawn off into Salt Creek, and return to the Platte 
through the latter stream. And yet I^now of no clear case of 
change of channel by abstraction in the whole region. The 
abundant sand, through the water flows underground, renders an 
open channel unnecessary. In fact, it may be argued that abun- 
dant sand tends to prevent the formation of supei-ficial streams, 
unless there be first a velocity of flow sufficient to carry the sand 
easily, which cannot occur unless the flow is concentrated in some 
way. This is frequently noted in the sunken rivers of deserts. 
Possibly this may have had something to do with the exceptional 
course of the Platte before considered. Dunes form an important 
part of the divide between the Platte and the Little Blue south of 
Kearney. 

One word further, regarding the comparative slopes of the Loup 
and Platte, to which Professor Hicks has called attention. Do 
we not find here examples of the law that declivity varies in- 
versely as the quantity of water, as pointed out by Gilbert in his 
masterly paper on **Land Sculpture," in his report on the Henry 
Mountains? Although the Platte is much the more important 
river, by the time it has reached Kearney it is much reduced by 
evaporation and abstraction ; then, because of its shutting off its 
tributaries by its abundant sediment, as before noticed, it is so 
reduced that it is often smaller than the Loup at their junction, 
even sometimes ceasing to flow above the surface, as I have been 
informed, while the Loup flows with a good current. On the 
oth.er hand, the Loup is not so much exposed to evaporation, and 
has numerous tributaries, which having more frequently cut 
through the sand stratum, and on the lower side of its sloping basin, 
are more apt to be fed by springs than lose water by seepage. 

J. E. Todd. 

Tabor, Iowa, Feb. 29. 



Estimates of Distance. 



Besides the very interesting inferences drawn by Mr. Bostwick 
from his experiment (iSfeienoe, Feb. 26, p. 118), one or two others 
should be suggested, in the hope that they may lead to some fur- 
ther investigation. 

1'. Is not an effect of fatigue shown in the eight or ten per cent 
by which the average observer's *' mean deviation " from his own 
** average'' is increased when the last ten of bis thirty estimates 
are compared with the first ten ? Should not this effect be great- 
est, — perhaps both appearing earliest and increasing most rapidly 
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wHh the number of obeervatlonB made, — when the observer it 
quite untrained ; while good previous mental training in things 
more or lees analogous to those tested by the experiment might 
enable the observer to utilize promptly the practice being got in 
the experiment itself, and so might for a time overbalance the 
effect of fatigue? Thus, in the present case, the deviation in- 
creased most with the child A. L. B. and one other person, and 
decreased most with the artist L. F. and one other, but the data 
are too few to be more than suggestive. It would seem that fur- 
ther experiments upon the relation of fatigue, and of the effective 
practice got during each experiment, to previous training, etc., 
miglit t>e quite varied in direction and have some educational in- 
terest; the t)est training, coeteria paribus, being presumably that 
which best enables the trained to utilize fresh opportunities for 
training of a kind somewhat new to him. 

2. Tho probable error of an estimated distance is, of course, 
some function of the distance and of other data ; but what func- 
tion of the distance, when the other data remain, as far as may 
be, constant ? May it not be commonly taken as some low power 
of the distance whoEe exponent increases slowly with the dis- 
tance ? In the present case the ratio of the two distances tried is 
4.87 : 1; and the average odserver's mean deviation in inches 
from the truth, and from his own average estimate, respectively, 
are 2.69 and 2 56 times greater for the long distance than for the 
short; so that the exponent here would not he far from }. 

J. £. OUVBR. 
ItbacA, N.T., Uarcli 6. 



Work and its Relation to Gaseous Compression and Ex- 
pansion. 

It is quite well known'that the fundamental, and perhaps the 
most important hypothesis in theoretical meteorology is this, that 
work is done by air in expanding, and that heat is evolved when- 
ever air is compressed. See ^* Recent Advances in Meteorology," 
p. 41. There is a most serious fa^acy in this theory, however, in 
that it ignores the resistance against which the air expands, and 
c<)osiders that the mere diminution of the distance of the mole- 
cules of a gas. without the direct expenditure of external energy 
in changing this distance, can evolve heat. 

An illustration will serve to make this clear. Take a cylinder 
one square foot in srea and two feet high with a piston at the top 
and the air beneath it at atmospheric pressure. Place weights, 
pound by pound upon the piston, allowing all the heat developed 
to escape into the outside air. When we have added 2, 160 pounds, 
the air beneath will be compressed to two atmospheres. Fasten 
the piston and its load, and connect the cylinder with another 
holding one cubic foot and containing air at normal pressure. An 
equilibrium will be quickly established and the pressure will be 
at 1.5 atmospheres in each cylinder. The potential energy re- 
mains the same as before; no work has been done and therefore 
there has been no change in temperature, except a slight chilling 
and heating due to the rush of the air from one into the other. 

Return to the cylinder with the air compressed to two atmos- 
pheres and having the same temperature as the outside air. Take 
off the weight from the piston pound by pound, and the air will 
gradualy expand, and in doing so will lift a weight, thereby 
doing work whfch cools the air very greatly,, about 50^ F. if the 
initial temperature was 60^. Instead of taking off the weight 
pound by pound, however, suppose the whole 2,160 pounds had 
been removed instantly. The only resistance which kept the air 
compressed has been entirely removed, and it is very evident that 
the air would expand without doing any work, if we consider that 
the piston moves back slowly ; or, in other words, if we neglect the 
resistance of the air to the rapid motion of the piston, and hence 
there would be only a very slight chilling, owing to. the work of im- 
part iui^ a certain velocity to the particles rushing out. The same 
result would have been attained if we had fastened the piston and 
its load, and then had turned a stop-cock, allowing the air to es- 
cape into the atmosphere without making a noise. 

I am well aware that the ordinary interpretation of this illus- 
tration is very different; for example, Tyndall, in his *'Heat as a 
Mode of Motion," p. 64, in a somewhat similar discussion, says: 



** The gas. in this experiment, executes work. In expanding it 
has to overcome the downw*ard pressure of the atmosphere, which 
amounts to 15 pounds on crrery square inch, and also the w^ght 
on the piston itself. It is just the same as what it would accom- 
plish if the air in the upper part of the cylinder were entirely 
abolished, and the piston had a weight of 4,820 pounds." I do not 
see that this changes the aspect of the case at all. Suppose that 
the air were compressed to two atmospheres beneath the piston, 
an J that that was loaded with 4,320 pounds, while a perfect vac- 
uum existed in the upper part of the cylinder, suppose that we 
suddenly remove 2,160 pounds from the piston. The piston, stUl 
having a load of 2,160 pounds, would fly to the top of the cylinder. 
How much work has the air done in expanding from two atmos- 
pheres to one ? None at all. It looks very much as though the 
compressed air must hare lifted that weight, but a little reflection 
will show that this is not the case. The beet way to understand it, 
perhaps, would be to think of the weight after it reached virithin 
.001 of an inch of the top of the cylinder. Here is a weight of 2, 160 
pounds with the air under it at atmospheric pressure ; in «ne sense 
the air sustains the weight, but if the air at atmospheric pressure 
sustains the weight at this point (the top of the cylinder), then the 
air at the same pressure would have sustained it at the middle of 
the cylinder. In other words', if we had allowed the compressed 
air to escape when the piston was at the centre of the cylinder, 
still with its load of 2,160 pounds and with a perfect vacuum 
above, there would have been an equilibrium, and we could have 
pushed the weight up and down, allowing it to stand at any point 
so long as the outside air had a communication with the Idwer 
side of the piston. Does not all this show that the compressed 
air, considered by itself, did not support any part of the weight at 
the middle of the cylinder, but was free to expand without lifting 
any weight or doing any work ? 

We are strictly taught that the old idea, ** nature abhors a 
vacuum," is not at all tenable; but if we lay aside strict analysis 
for a moment and resort to this view, I think it will make the 
situation plainer to us. To all intents and purposes, when our 
piston loaded with 2,160 pounds had a perfect vacuum above it, 
we may say that it was sustained by that vacuum, or, at least, that 
the compressed air had not liin)c to do in supporling it or in moving 
it to the top of the vacuum. This seems to be quite an intricate 
problem, but a little reflection will show that the piston loaded to 
2,160 pounds, and having a perfect vacuum above it, with air 
having free access to its under side, is in precisely the condition 
it would be in if both ends of the cylinder were open to the air 
and the piston without weight were located at any point in the 
cylinder. In this case the piston may be pushed up and down 
without meeting any resistance except that to the flow of the 
air. 

Consider now the question of heated air rising in the atmos- 
phere. We may simplify the problem slightly by taking a bal- 
loon, having an infinitely flexible envelope and without weight. 
Empty the balloon, and tie the neck so that no air can enter. It 
would require a pull of 15 pounds to the square inch to separate 
the sides of the balloon, owing to the pressure of the air. Incredi- 
ble as it may seem, this is the force which theoretical meteorology 
has introduced into every discussion of the dynarmical heating and 
cooling of the air, and of the cooling and heating of masses of air 
as they ascend or descend in the atmosphere, — a force which it is 
no exaggeration to say is at least 25,000 times as great as that 
really exerted or developed. Inflate the balloon one-third full 
with hydrogen gas. The work required to do this is that needed- 
to displace a volume of air equal to the volume of gas which enters 
the balloon, or it would be that of lifting a weight equal to l.S 
ounces per cubic foot half the height of the balloon. It will 
probably be said that tbe out^tide air helps in this inflation, and I 
grant that for argument's sake. 

Let the neck of the balloon remain open to the outside air, and 
suppose that tbe gas can just lift a weight attached to the balloon. 
The balloon will rise in the atmosphere to a point where the 
pressure is 10'^ or until the gas has expanded to fill the whole 
envelope. Since the work of the balloon is open to the air, the 
pressure inside will continue exactly the same as that outside. A 
little leflection will show, however, that the conditions woald be 
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precisely the same whether the neck wab opened or closed. The 
only work the gas would do in expanding would be that which it 
did in inflating the balloon, or it would simply displace a volume 
of gas equal to the enlarged volume of the balloon. It ia easy to 
aee that this work would be almost inappreciable. 

It may help to clearness if we consider two balloons suspended 
by an endless rope pasf ing over a pulley situated at the extreme 
height to which the balloon rises. This rope has no weight, and 
there is no friction at the pulley. One of the balloons is at the 
earth*8 surface, and the other at the highest point. The system 
is in equilibrium, and it would require but the slightest weight at 
the topmost balloon or a diminution of weight in the balloon at 
sea-level to disturb the equilibrium and cause the balloons to 
change places. It is very evident that throughout this motion the 
air sustains both balloons, and the work of expansion in one bal- 
loon or the work done by the air in compressing the gas in the 
other balloon would be almost inappreciable. 

Instead of using hydrogen in our ballooj;^ we may use heated 
air and the results of the analysis would be exactly the same. 
Lastly, we nia^ dispense with our envelope, and simply consider 
the heated air as rising in the atmosphere. As we have just seen, 
this air would do very little work, and the consequent cooling 
would be very slight; the converse would also be true, that the 
work of diminishing the distance between the molecules of the gas 
would be very slight, and the heating almost inappreciable so far 
as the compression was concerned. 

The application of these views, if they shall be sustained, to 
nearly all theories in meteorology is very obvious. It has been 
only after the most careful study and analysis of all the questions 
involved, and a takmg up and explaining all the apparent contra- 
dictions between the older views and these, that I have felt justi- 
fied in presenting them so much in detail. I bespeak for them a 
most searching examination and criticism, hoping that thereby the 
whole truth may be established. H. A. Hazen. 

March 2. 

Pyrite locrnatationa of the Cretaceous Formations of NUddle- 

aex County, N.J. 

One would scarcely expect to find beautiful minerftlogical 
specimens in so uninviting a place as a clay pit. The specimens 
c^ pyrite incrusting wood and bark, that may be found in most of 
the clay pits of Middlesex County, N.J., are very beautiful, 
whether viewied assthetically or as cabinet specimens. The in- 
crustations as found near Ford's Comers occur in the black and 
dark-colored clays which usually overlie the lighter and better 
clays. This dark stratum of clay contains many remains of leaves, 
twigs, and bark, which have been partially changed into brown 
coal. Occasionally whole trunks are found which yield wood 
which ''may be wrought into a variety of ornamental objects 
which are capable of taking a good polish. As waters containing 
sulphates of iron come in contact with this carbonaceous matter 
the carbon unites with the oxygen of the sulphates and sulphide 
of iron is left in its place. In some specimens the pyrite is found 
oovering the carbon, while in others the carbon has been com- 
pletely replaced by pyrite; at the same time the form of the wood 
ia perfectly retained. 

Specimens having the form of twigs not thicker than a lead 
pencil, and having a fine crystalline surface, are occasionally 
found. These make very pretty breast-pins when suitably 
mounted. Some specimens look as though the material of which 
they were formed had been poured out whilst hot, and had spread 
on cooling much as hot lead does when poured out on a flat plate. 
Many specimens occur in the shape of balls as large as hen's eggs. 
These are made up of concentric layers of scale- like crystals 
formed about a nucleus at the centre. As these are exposed to 
the weather they scale off gradually, sometimes remaining bright 
until the balls disappear completely, while at other times they 
turn dark immediately. 

The pyrite weathers very quickly when left exposed to the ac- 
tion of the air, and the clay waters. If, however, the specimens 
are collected and washe<) as soon as they are removed from thefar 
native beds, they will remain bright indefinitely. 



Specimens are occasionally found weighing four or five pounds. 
When the pyrite is exposed to the weather in contact with sand or 
gravel, as the iron is changed to the ferric oxide it- cements sand 
and gravel together so that very often the resulting conglomerate 
retains the form of the original lump of wood. Your clay-pitter 
does not look with a favorable eye on the '* sulphur balls," as he 
calls them, for clay containing much sulphide of iron is worthless 
for brick-making. 

Of late years large amounts of clay containing iron have been 

used for making the so called mottled bricks. 

D. T. Makrhatj.. 
Metttchen, N.J., Kwrch 8. 



AMONG THE PUBLISHERS. 



The American girl is not slow to grasp a chance. Some time 
ago Tfie Ladies' Home Journal organized a free education system 
for girls, and the magazine is now educating some forty odd gtrlsr 
at Vassar and Wellesley Colleges, and at the Boston Conservstory 
of Music, all the expenses of the girls being paid by the Journal, 

— The March number of Bubyhoodisontams an article on '* Get- 
ting the Teeth — First and Second," by the medical editor, Dr. L. 
M. Yale, which corrects certain misapprehensions lia to the teething 
process and the troutdes which are popularly supposed to accom- 
pany it. Similarly helpful medical articles are *'The Care of 
Delicate Children," by Dr. H. D. Chapin, and '*Cuts and 
Scratches," by Dr. H. Power. An alleged ** sure cure" for diph- 
theria is also discussed by a competent writer. Of most general 
interest, perhaps, is a curious article on *< What Shall be Done 
with Him ? " — an account of a completefy unmanageable though 
not at all vicious boy, which is sure to give rise to considerable 
discussion. 

— We have received a copy of the American edition of ** Long- 
mans's New School Atlas," the joint work of Oeorge G. Chisholm 
of the Royal Geographical Socfpty and C. H. Leete of the Ameri- 
can Geographical Society. It contains thirty-eight double-page 
maps; but in many cases what is numbered as a single map id 
really a collection of two or three maps. The introductory maps 
illustrate the Tarious physical and astronomical phenomena of the 
globe, the climates and vegetation of different regions and the 
distribution of races and religions, while the remainder of the 
book is mainly devoted to political geography. There are, how- 
ever, several special maps illustrating the climate, geology, and 
industry of the United States and Canada, and one showing the 
several acquisitions of territory by the United States. Most of 
the maps are so colored as to show the elevation of the different 
sections of land above the level of the sea ; which seems to us to 
be making too much of a very small matter. The selection of 
maps is very judicious, and the United States does not appear 
with such overweening importance as it does in most* American 
atlases; though it receives as much attention as the British Empire, 
and much more than any other part of the world. The number 
of towns indicated on most of the maps is small; and though a 
school atlas ought not to be overburdened with town names, the 
present work would have been better if it had contained more of 
them. The maps are well engraved on excellent paper, and as a 
general atlas of the world for school use, the book is meritorious. 
It is published by Longmans, Ureen, & Co. of New York, at one 
dollar and a half. 

— Profes8(» David Starr Jordan makes the inspiring influence 
of a great teacher of science strongly felt in the account of 
'* Agassis at Penikese,'* with which he is to open the April Popu- 
lar SciOice Montkiy, The article contains many of Agassiz^s own 
words, which reveal the master's spirit better than pages of de- 
scription. An authentic account of what treatment the Catholic 
Church actually gave to Galileo and his discoveries and writings 
will be given by Dr. Andrew D. White in one of his Warfare of 
Science papers. Attempts have been made to dispruve or explain 
away much of this ecclesiastical persecution, but Dr. White's 

.■tatements are fbrtified by copious citatioos from authors of un- 
^estioned orthodoxy. The same article tells just how far into 
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tbe preBent century Ihe Catnolic Church belcl to the Dotion that 
the earth (tore not move, and shonre Ibat certain Protestaot aects 
diiplayed much leas wisdom h; clinging to the antiquated deluaion 
even longer. " Rapid TranBit " is the BubjecC or the aixth of Car- 
roll D. Wright's Lessons from the Census. It contains much in- 
formalion concerning operating expenses, relative economy of 
motive powers, growth ot mileage, etc. An intereeiing study of 
"InroluDtary Movements,'' hy Professor Joseph Jostrow. will 
appear. Experiments have been made in the psychological lab- 
oratory of the U'oii'ersity ot Wisconsin which show tbe reality 
and nature of the motions on which " muscle-reading " depends. 
Professor Jastrow's STticle is illustiated with tracings of such 
moTements, and with a figure of the simple apparatus employed 
in taking them. " Tbe Great Earthquake of Port Royal." which 
took place in 16B3, will be described by Colonel A. B. Ellis. This 
account corrects certain erroneous notions of Ihe occurrence that 
have long prevailed, and shows that tbe arrangement of the pres- 
ent town invites a repetition of the catastrophe. The article is 
illustrated, lie last of the articles on musical instruments in 
the series on the Development of American Induktries will be pub- 
lished in the April number. It is by Daniel Spillane, and traces 
the evolution of t)^ manufacture of " Orchestral Musical Instru- 
ments" in America. Tbe article is fully illustrated. 

— Charles Scrihner's Sons will publish at once Edward Whym- 
per's long-expected book, "Travels Amongst the Great Andes of 



the Equator," which was announced last fall, but which they were 
unable to issue at that time, 't'hey have in press a new *■ Hand- 
hook of Oreat Arcbseology " (profusely illustrated), dealing with 
vases, bronzes, gems, painting, sculpture, and architecture, by A. 
S. Murray, keeper of Greek and Roman antiquities, British Mu- 
seum. After a long delay Baedeker's " Upper Egypt " has at last 
been published in English, and is imported by Charles Scrihner's 
Sons. It will be welcomed by all interested in that subject, 
whether travellers or students. 

— Houghton, Mifflin, & Co. have published a book by the the- 
osophist. Mr. A P. Sinoett, on "The Rationale of Mesmerism." 
Hr. SInnelt is the author of "Esoteric Buddhism" and other 
works on theosophy, and in the present volume he professes to 
account for the phenomena of mesmerism, or hypnotism, on the 
principles of so-called occultism. He begins by rebuking tbe 
physicians and other scientific men for their refusal until very 
lately to study the phenomena in question or even to admit their 
existence; and it musfr^be admitted that the rebuke is well de- 
served. Tbe theories he advances to explain tbe phenonaena are, 
however, of a very unscientific character. He asserts the exis' 
t«nce of a magnetic fluid and also of a third principle in tbe na- 
ture of man, intermediate between the soul and the body, which 
he calls the "astral" principle; and it is by these ima^nary 
agencies that he attempts to account for mesmerism. He tells us 
that there w an astral body, which " is quite visible when detached 
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from the phi^sJcal bod; lo those wbo are i;ifted in any high degree 
with clairvoyant vision," and that " the astral plane affords direct 
communioD between the consciouBiieaa of the operator dnd the 
subject when the two are biought into true magnetic harmony." 
Thia explanation, as our readera will see. is no explanation at all; 
yet it is not a whit worse than the theory of '' multiple pereonal- 
ity '' which is advocated by many Fiench and German hypnotliits. 
In our opinion the phenomena in question are far too intricate lo 
be accounted for by any piinciples now known to us, and we be- 
lieve that much roire inrestigation and far deeper thinking are 
neceaeary before the true eKplanation can he given. 

— TheCassell Publishing Company announce tbe" Record of 
Scientific Piogresa for the year 1601,'* exhibiting the most impor- 
tant discoveries and improvements in all the branches of engineer- 
ing, architecture and building, mining and metallurgy, the me- 
chanic arts, induairial tecbnology, and the useful arts, phologra- 
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phy, chemistry, medicine and surgery, printing, tbe generation, 
measuiement, trans mission, and application of electiicity, the 
telegraph and lelephonp, meteorolojiy and aeronauty, astronomy, 
et*". The editor ie Professor Robert Grimshan . 

— M. Camille FUmmarion. the author of " Uranie," is too well 
known to need mnre than the announcement of a new volume 
from his pen to attract reader!!. His new story, "Lumen," an- 
nounced by the Caasell Publishing Ckimpany.Js very tnucb in the 
manner of " Uranie," a scientific romance. " It is a delightful 
thing in these prosaic days." says a well-known critic, "to get 
away from the novels of realism and strike out into something of 
an entirely different order that lifts one into the clouds — the pun 
is unintentional — nnd lakes him away from the earth. It is just 
this that H. Flammarion does and it ia a rest to the weary brain 
to read his graceful stories." Hrs. Serrano, wbo translate I 
" Uranie," has translated this volume. 
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THE PERSISTENCY OF FAMILY TRAITS. 

Not long ago we met a young frieDd, a bright, charming 
fellow, who said he was a student of ancestry. Having a 
weakness in that direction ourselves, we soon became en- 
gaged in conversation upon subjects of mutual interest until 
we remarked upon the extraordinary persistency of peculiar 
traits in members of the same family for long periods of 
time. To our astonishment he immediately informed us 
that the notion that there is such a thing as ** family traits ^^ 
had been consigned by all the leading genealogists to the 
realm of myths, and that'there is poeitiyely no such thing to 
be met with in human experience. He proceeded to state 
that old people with active imaginations and defective sight 
and hearing thought they saw in their descendants the pe- 
culiar traits that in youth they had noted in their ancestors. 
Take from this, he says, the element of imagination, and 
there remains nothing but the recurrence of the traits of ' 
character common to humanity, and that once in a brief in- 
terval of time are emphasized in individuals. 

He then produced a genealogical chart that showed the 
ancestors of A. B. through nine generations. A. B. was a 
direct descendant from L. B., who came from England early 
in the seventeenth century, about 250 years ago. The chart was 
of the usual semicircular form, with A. B. in the centre, and 
arranged in concentric semicircles, each semicircle devoted 
to a generation, with the right quadrant devoted to the an- 
c^try on one side and the left quadrant devoted to those on 
the other. Of course, if such a chart was complete, as they 
very seldom are, the second semicircle would contain the 
names of two parents, the third of four grandparents, the 
fourth of eight great-grandparents, ttie fifth of sixteen, the 
sixth of thirty-two, the seventh of sixty-four, the eighth of 
one hundred and twenty-eight, and the ninth of two hun- 
dred and fifty-six. The whole number is five hundred and 
eleven individual ancestors of both sexes in nine generations. 
Assuming that no marriages took place between parties of 
even remote relationship, which is not likely to occur when 
the nine generations remain locally in the same neighbor- 
hood, the chart would show five hundred and ten ancestors, 
among which the direct line of B. comprised nine individu- 
als, and occupied a perpendicular line in the centre of the 
chart. 

^' Now," says my friend triumphantly, *'do you suppose 
that that line, mixed with nearly five hundred other lines, 
will preserve anything originally characteristic of it? The 
idea is preposterous.'* He continued further, ^* You will ad- 
mit that ancestry consists of two elements, heredity and en- 
vironment. In this case the environment has been the gen- 
eral conditions of New England farm and village life — 
practically the same; we cah therefore leave that out. Now^ 
heredity remains; do you suppose that anything peculiar re- 
mains in A. B. of any one of the two hundred and fifty an- 
cestors from whom he is descended. in the eighth generation 
from his own?" We answered, most emphatically, '^Yes; 
and they would chiefiy lie in the perpendicular line of B." 



To this declaration he dissented with equal emphasis, and 
appealed to the chart to prove it. We admitted that, as a 
geometrical demonstration, the chart was unanswerable, and 
urged without avail the fallacy of submitting a problem in 
biology and psychology to mathematical proof. The chart 
was, he assured us, the genealogist's compass and pole star, 
from which there was no appeal. 

Further conversation led to numerous citations of exam- 
ples from our own knowledge and experience, which has 
been widely extended for many years among the descendants 
of John Doe. These examples, he assured us, were all mere 
coincidences that would cease to be examples beyond the 
range of the present generation ; that, generally speaking, 
no man's knowledge extended beyond his grandfather, and 
that so-called family traits were eliminated by ignoring the 
great mass of dissimilars, and exaggerating the importance 
of the few similars. Finally, he challenged us to show that 
our examples proved anything beyond the observation of a 
few coincidences. 

The problem briefly stated is this : Do persons bearing the 
same surname and remotely of the same family exhibit traits 
of character that are common, or in any sense to be consid- 
ered as ** family traits?" The facts within our observation 
and knowledge we believe to be susceptible of explanation 
upon a purely scientific basis of well-established principles, 
without any recourse to either imagination or chance coinci- 
dence. John Doe settled in one of the New England colo- 
nies about 2SyO years ago. The name is common among the 
middle-class English and is very old, one of the name hav- 
ing held a high ecclesiastical position in the thirteenth cen- 
tury, and others appearing among the lesser nobility a few 
centuries later. John Doe had a numerous family, of which 
five sons married, and have descendants now living in local- 
ities not far apart in New England and in many localities 
west of the Hudson River. There are descendants of these 
different brothers living as neighbors in several instances 
who do not know that they share a common ancestry. Now, 
it is pr is not a matter of fact and observation whether these 
people, bearing a common surname and descended through 
from five to eight generations from a common ancestor, ex- 
hibit certain traits, or rather a combinatipa of certain traits, 
which may be called in the aggregate a *^ Doe character." 
From our knowledge of the family taken as a whole, that is, 
the descendants of the five brothers taken together, we de- 
clare that there is an unmistakable ^*Doe character." 

If you ask us to describe this character we must decline to 
do so. It is not necessary. Like all human character it is 
a mixture of good and bad. Moreover, it might be recog- 
nized, and we might be restrained from exhibiting our thesis 
with scientific clearness and precision. Again, there are 
subtle elements of human character that defy adequate ex- 
pression in words, and yet are quickly recognized. Never- 
theless, we will state how it has been proved to us as an 
individual: In the first place, by our own observation di- 
rected for several years by a knowledge of certain principles 
acquired in breeding animals; ligain by remarks made to us, 
neither solicited nor suggested by us, by members of the 

Doe family," who had no knowledge of each other's exis- 
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tence, and wbo were separated by from five to seven genera- 
tions; again, by similar judgments pasisod, not upon indi- 
vidual "' Does/* but upon the ** Does ^' as a whole, by women 
who had married **Doe8," having no knowledge of each 
other^s existence, and whose judgments had been passed upon 
different generations of '* Does/^ 

If ** family traits " are a delusion to be explained away by 
the dilution of a geometrical chart amounting to one two 
hundred and fiftieth in eight generations, why can indepen- 
dent outside observers, the Does themselves and the women 
who marry Does, recognize a Doe character in the eighth 
generation? It is simply because heredity does not involve 
geometrical elements, in reality is only very inadequately 
represented by geometry. 

Of what, then, does heredity consist? Of a vast number 
of extremely subtle influences determined by laws as yet but 
, dimly comprehended, but few of which have as yet found 
adequate expression. Among others there are three laws or 
principles for which we do not know any name, but which, 
in their effects, are generally recognized among breeders of 
anjimals. First among these may be named the influence 
of race, which among breeders of animals would be equiva- 
lent to *' a breed '^ and the varieties within it. A genealog- 
ical register of a family bearing a surname found among 
the seventeenth century settlers of New England may be 
fitly compared to the pedigree of any family of thorough- 
breds, as, for^nstance, the St. Lamberts among Jerseys, or 
the Douglas among Ayrshires. It is often said ^hat human 
beings are as to their breeding mongrels ; but such a statement 
is not generally true, nor is it particularly true when applied 
to the better class of families who from the English middle 
class came to this country 250 years ago. and have here with a 
goodly showing of self-respect intermarried almost or quite 
exclusively in their own rank of social, religious, and political 
race. There has thus grown up under unwritten social cus- 
toms a race, or breed, of New England citizens of pure Eng- 
lish ancestry as carefully bred as to race and as to families 
within the race as any breed of thoroughbred cattle, a cen- 
tury older than the oldest breed in the world. Many of 
these families run back for several centuries in England be- 
fore they emigrated to this country. We may, therefore, 
expect to find, and do find if we know where to look for 
them, the same effects of race that are observed in thorough- 
bred cattle, namely, persistency of race types as to the whole 
and of family types as to families. This persistency in the 
race is maintained through the persistency of the family 
type, and the family type is perpetuated by breeders through 
conformity with biological principles that, so far as is known, 
are active among all domesticated animals, and man con- 
sidered as an animal. 

It is a well-recognized fact that the first pregnancy of a 
female is of much greater importance as determining the 
character of her offspring than any and all others, and also 
that the influence of the male as determining the character 
of the offspring increases with each successive pre^nancy^of 
the female by the same male. Every breeder of cattle knows 
that a pure-bred heifer that is first coupled with a mongrel 
bull is ruined for breeding purposes, as the impression and 
characteristics of the first male will appear in the offspring 
of every succeeding pregnancy. A mare that is first coupled 
with a jack and gives birth to a mule will afterwards, when 
coupled with a stallion, give birth to horses with long ears 
and scant tails and saddle-marks across the shoulders and 
stripes upon the legis resembling mules. Horses marked in 
this way are very common in regions where mules are pro- 



duced. A very handsome Morgan mare was once owned by 
an acquaintance of the writer that possessed unusual speed 
and great endurance. The condition of her udder showed 
Ihat she had once borne a foal. She was coupled with a 
very fine thoroughbred stallion, and brought forth a perfectly 
worthless Canadian scrub, without a single characteristic of 
either parent. 

Among human beings the infrequent marriage of widows 
as compared with the whole number of marriages renders a 
^ference to examples in demonstration of this law of hered- 
ity somewhat difficult Oases are not wanting, however, 
where women of high character have unfortunately married 
profiigate first husbands, and Imve sought in a second mar- 
riage with men of honor to realize the happiness of which 
they had been deprivecl, only to see in bitterness the vices of 
the first husband return to curse them in the offspring of the 
second union. In less unfortunate marriages of this char- 
acter the father fails to recognize in the aliens around his 
board either the virtues or vices of his kindred, and the per- 
sonal appearance of his children is as foreign as their other 
characteristics. 

The conditions under which animals are bred offer but 
few opportunities to demonstrate the increasing influence of 
the same male through successive impregnation of the same 
female. Among human beings illustrations are very nu- 
merous. Certain aspects of this case — perhaps the lowest 
— - the marriage of colored women with white men and col- 
ored mm with white women, are the most remarkable. 
Among the children of such unions the influence of the 
white man upon the colored woman produces a series of 
types with more or less strongly marked negro features and 
a successively lighter skin until a nearly white negro is pro- 
duced, an example of which we once saw in Louisville, Ky.^ 
much more repulsive in appearance than a veritable negro. 
When a colored man marries a white woman a series of in- 
creasingly black children is the result. The children of such 
unions are in every sense mongrels, and are found to resem- 
ble in many respects mongrels among animals. 

In every family that can be studied in successive genera- 
tions the action of this principle explains many seemingly 
inexplicable facts. To go back to the descendants of John 
Doe, we have asserted without any fear of possible contra- 
diction that there are '* family traits ^ that may be observed 
among those who are separated from a common ancestor by- 
six or seven generations. In one case among them a most 
extraordinary personal likeness was preserved through three 
generations. They were the flfth, sixth, and seventh gen- 
erations from John Doe; they were the fifth, third, and 
fourth children of their respective parents. In the eighth 
generation the type was continued in the first child, but it is 
much less marked, and in the ninth generation, the son be- 
ing the second child, with the influence of the mother very 
strong. Still, in both the eighth and ninth generations the 
Doe traits are unmistakably present. In the ninth genera- 
tion the fourth child is a daughter, and generally admitted 
to be a Doe in every fibre of her being. Here is another 
case from the Does. In the sixth, seventh, eighth, and ninth 
generations a daughter has appeared in the relations of niece, 
aunt, great* aunt, and great-great-aunt. We have known 
them all. In the sixth generation she was the second child, 
in the seventh the sixth child, in the eighth the fifth child, 
and in the ninth the third child. They were and are all 
lighter in complexion than the others of their respective 
families, with a peculiar cast of features, resembling each 
other more than they resemble their mothers or sisters. They 
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also possessed in commoo certain temperamental pec^uliari- 
ties, and their voices would instantly^ remind the hearer of 
each other. 

Now to go back to our friend *8 chart, where the perpen- 
dicular line represents nine successive male Does. If every 
one of these eight male Does was a first child of each succes- 
sive marriage, the Doe influence would be at a minimum 
and the transmission of the peculiar traits of the Does most 
feeble atid uncertain. If each one of the eight was the 
youngest child in a family of six, the persistency of Doe 
traits would become more intense with each successive gen- 
eration. For some purposes the tradition of the seventh son 
of the seventh son becomes something more than a mere su- 
perstition. If, however, in the third or fourth generation 
the surname was transmitted by a son whosQ father was the 
second husband of a widow who had borne children hy a 
/ former husband, the family traits of the Does would doubt- 
less be conspicuous by their absence. There have been no 
such marriages in the line of Does above mentioned for eight 
generations. 

Too little is known concerning this subtle and intricate 
question to enable one to venture an estimate of the percen- 
tage of tendency towards family traits along the line of nine 
Does as compared with any other line from any given indi- 
vidual of the two hundred and .fifty of the first generation 
from the ninth ; but we think the challenge of our friend 
has been accepted and met, and sufficient proof has been 
submitted to show to any candid mind that a vastly greater 
proportion than one two hundred and fiftieth may be ex- 
pected to fiow along^ the line represented by the eight indi- 
viduals who transmit the surname from the first to the ninth 
generations. Indeed, we* think we are treading on solid 
ground when we assert that in the letters written by the Doe 
who was an ecclesiastic of the thirteenth century, and which 
have come down through six hundred years to the present 
time, the **Doe traits" are strikingly evident. 

We should be gratified to learn if others familiar with 
other families than the Does are not fully satisfied that 
*' family traits'* are very persistent along th*e line of the 
surname. An ENQUIRER. 
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SCIENTIFIC" GENEALOGY — A REJOINDER. 



From the commencement of interest in the history of old 
American families the marked tendency has been, a^d is, 
for the chronicler to depart from the strict records, and 
attempt to trace reputed traits and oftentimes marked physi- 
cal characteristics of the original emigrant ancestor and 
founder of the family through eight and nine generations, 
and connect the aforesaid qualities with the persons now 
bearing the surname descended from him. And a pride in one*s 
ancestry is not reprehensible so far as these ancestors were 
healthy, energetic, honorable citizens, not less as honoring 
them than as taking satisfaction in the probably clear minds 
and strong constitutions we inherit, barring an untoward 
environment. But where the historian, considering a living 
person^s little tricks of habit, peculiarities of appearance, and 
the like, ascribes these as in fact undoubtedly inherited from 
the original ancestor of nine generations previous, it becomes 
necessary to direct the attention of the sincere seeker for 
truth to certain self-evident truths, which are none the less 
patent and far-reaching^ if compayytjv^ly jiJ|b^ii^ teA#od 1^^ 
studied in the past. To instance an average case: John 
Brown is a living person of the ninth generation from the 
first James Brown, who, we will suppose, came to this coun- 



try about 1630. A simple mathematical computation shows 
that John Brown has had 510 distinct ancestors in these 
generations, of whom, at a liberal estimate, 50 may be dupli- 
cates owing to intermarriage of relatives. If there is a per- 
son in New England who can state his ancestry since 1630 
completely with proofs, the writer, after some years careful 
research and acquaintance with men pursuing such study, 
has failed to discover him. As a matter of fact, the genealo- 
gist who has discovered and proved half his grandparents is 
exceedingly uncommon, and probably not one-twentieth of 
the persons who haye chronicled the genealogy of a surname 
have known over 50 of their ancestors. They have paid, 
usually, almost their entire attention to the one surname in 
which they were interested and which filled their mind to 
the exclusion of the greater number. 

In the writer^s opinion he probably inherits from the 256 
emigrant ancestors such a blending of qualities and physical 
characteristics, that to ascribe peculiar traits of any particular 
one of them to a living descendant is a fallacy', unsupported 
by reliable circumstantial evidence and persisted in in spite 
of the fact that the 255 other ancestors of the first American 
generation had qualities and traits of which he knows noth- 
ing, nor even the names of most; and probably, as far as the* 
historian can surmise, each of the other 255 were fully as 
instrumental in bequeathing peculiar qualities, etc.. as the 
one whose surname sexual distinction has given him. How 
does the matter look faced in the following manner ? James 
Brown was one of 256 of John Brown^s original American 
ancestors; is it likely or probable or a desirable thing for a 
genealogist to prove that j^ part of the whole, when, as far 
as mortal can tell, all had probably much the same influence 
on the descendant, that this 9-^ part has determined in a 
prominent and noticeable way the identity of the descendant ? 
If one of the 256 were a person of color, an African, in the 
fourth generation, much more the ninth, the scientists tell 
us the color trace is well-nigh obliterated as far as discovera- 
ble. The writer does not for a moment combat the well 
exhibited inheritance of peculiar appearance and traits of a 
roan from his father or mother, his grandparents or great- 
grandparents, or in rare cases from great-great grand parents, 
but beyond these limits the historian has little to encourage 
him in his attempt beyond uncertain and traditionary tales. 

The writer is descended from two ancestors, for both of 
whom the respective historians have claimed qualities and 
pronounced appearances of person, and remarked them 
prominently in all the living descendants; and the writer as 
yet fails tp discover, after a candid if somewhat anxious self- 
examination, any of these characteristics. How often the 
mother*s relatives fondly see clearly her look, her hibits and 
character in a child for whom the father^s family claim the 
self-same points; and the writer is familiar ^ith the facts in 
a case where well-meaning friends have told parents of the 
strong likeness a child bore them, not knowing the child to 
be of entirely foreign parentage — adopted. My experience 
has been that a good part of the grounds for the side of the 
question I disbelieve in are as insecure as those just instanced. 
It is an old saying that one finds what he seeks for: that is, 
he thinks he finds it, which answers the same purpose for 
him. 

To compare the human race to any of the brute creatioa 
as regards this question is unjust and mistaken, as in selec- 
tion, cohabitation, and kindred vital processes, the cow — 
for instance, of Jersey or other strain — has the advantage 
of careful and long-continued selected inbreeding, where the 
human being is the result (even for nine generations) of over 






158 



SCIENCE. 



[Vol. XIX. No. 476 






four hundred different stocks as against a very few mated in 
the case of the cow. 

Such deductions as tha writer opposes are, in his opinion, 
misleading, rest on unstable bases, namely, imagination and 
tradition, and are better avoided and the time better spent 
in legitimate genealogical work. To eke out with such 
matter what is feared will otherwise prove dry and without 
interest is unscientific and wrong. With the belief that this 
review, though hasty, may appeal to the common sense of 
the conscientious reader the subject is left, the writer believ- 
ing a simple brief statement of fact preferable to a long and 
confusing rehash of unnecessary arguments. 

Veritas. 



A COMPARISON OF THE DESERTS OF NORTH 
AMERICA WITH THOSE OF NORTH AFRICA 
. AND NORTHERN INDIA. 

Iji a paper read before the Geographical Soci^y of Berlin 
Jan. 2, Professor Johannes Walther made some interesting 
observations on the deserts of North America, North Africa, 
and NortherD India. It was with the object of being able, 
from his own observations, to institute a comparison between 
these deserts that the author took the opportunity afforded 
by the meeting of the Fifth International Congress of Geol- 
ogists of visiting the North American deserts. 

The most striking contrast between the North American 
deserts and those of north Africa consists in the far greater 
wealth of vegetation which characterizes the former. In 
every direction the eye is met by yellow blossoming halo- 
phytae, silver-gray artemisiae, {tnd prickly cacti ; between the 
opuntias are found cushions of moss, and at the foot of the 
hills juniper-trees seven feet high with trunks a foot thick. 
Such are the features of the landscape of the deserts of Utah, 
where plant-growth has completely disappeared only in those 
placei? where the saline composition of the soil kills vegeta- 
tion. The Van Horn deserts in western Texas, the Gila 
deserts in California, are equally rich in vegetation: the 
altitude of those deserts above the sea level makes no impor- 
tant difference. Either the mean rainfall in the American 
deserts is greater than in those of Africa, or else the flora of 
the American deserts is better adapted to a dry atmosphere. 
Although the deserts of the two continents present funda- 
mental differences as regards vegetation, there is a surprising 
similarity between them as regards certain important and 
characteristic desert phenomena, especially with regard to 
the topography of the country. There is the prevalence of 
plains, with mountains rising from them like islands, with 
no intervening heaps of dibris passing from the plains to 
the steep mountain slopes. This phenomenon is the more 
striking as there are no rubbish deltas, even at the outlet of 
valleys 1,000 feet in depth. Another feature common to 
both is the large number of isolated ^' island ^^ mountains 
and pf amphitheatre formations in the valleys; also the in- 
tensive effect of insolation, which splits the rocks and flints, 
and disintegrates the granite into rubbish. The denudating 
influence of the wind is visible not only in the characteristics 
of the surface forms just mentioned, which differ in impor- 
tant points from erosion forms, but it can be directly observed 
in the mighty dust-storms winch rush through the desert. In 
North America, as in north Africa, four types of denudation 
products are found — gravel beds, sand dunes, loam regions, 
and salt deposits. 

In view of such agreement of important and^ incidental 
geological phenomena in regions sto remote from each other. 



the phenomenon of desert formation must be considered to 
be a fellurie process which runs its course according to law^ 
just as the glacial phenomena of the polar zone or cumula- 
tive disintegration in the tropics. Water, which is such a 
predominating influence in temperate regions, destroying 
the rocks, dissolviufir them chemically, while the frost pounds 
them up mechanically, has in the deserts about sixty days 
in the course of the year to do its work of destruction among 
the rocks and to carry away debris. During the remaining 
300 days of the year denudation in the desert is at a stand- 
still, but not entirely. Small and large stones are split by 
the heat, and huge granite blocks are severed in two by im- 
mense fissures; and thus the rocks are destroyed by dry heat 
at a time when denudation by ineans of water is reduced to 
a minimum. In this way the process of destruction goes on 
in one form or other uninterruptedly throughout the whole 
year. The disintegrated material is then carried away by'' 
the desert rains or by the storms, which whirl great masses 
of loose matter high into the air and transport it further. It 
is clear, therefore, that dry denudation possesses an intensive 
power which, although not equal to the denuding effect of 
water, may be compared with it. 



NOTES AND NEWS. 



In the death of Thomas Hockley, which occurred on the Idtb 
of March, in Philadelphia, the scientific institutions in that city 
have suffered a serious loss. Mr. Hockley was a member of nearly 
all the local learned societies, and as an oflScer of many of them 
did much to promote scientific work. As treasurer of the Uni- 
versity Archsaological Association, the Department of Archaeology 
of the University of Pennsylvania, the Numismatic and Anti- 
quarian Society, as well as of the Zoological Society and the Fair- 
mount Park Art Association, he gave his services without pecuniary 
profit or even the prominence which he deserved, and he will be 
remembered as one who did much to advance public interests 
through self-sacrificing devotion to the general good. 

— At the Berlin Geographical Society, on Jan. 2, Herr Li. 
Cremer read a report upon the journey undertaken by him in the 
summer of 18&1 to Spitzbergen, with the object of exploring the 
coal lieds there. The author in the course of his six weeks*^ 
journey travelled along the west coast as far as Magdalena Bay, 
and found, besides the coal beds in Ice Fjord and Bell Sounds 
which were discovered by Swedish explorers, various other coal- 
veins which appear to be well worth working. 

— In the second lecture of the Lecture Association of the Uni- 
versity of Pennsylvania's course on ** Early Religious Id^s/' on 
Feb. 28, Mrs. Cornelius Stevenson spoke as follows: "The primi- 
tive animism of the men of the age of stone always remained at 
the foundation of the religion of Egypt, and continued to develop 
its superstitious practices, whilst the national faith had assumed 
an ever-growing metaphysical character. At the opening of his- ' 
tory the Egyptians had already recognized the unity of the life- 
giving principle, but whatever may have been the ideas of their 
advanced thinkers with regard to the nature of the unity, there 
is no doubt that, to each local worshipper, the god he prayed to 
was strictly the god worshipped in his locality — and this did not 
exclude the recognition of the other gods. The whole structure 
of the Egyptian religion rested upon a belief in the divine natore 
of life, and, in its immortality through transformation, man could 
attain his immortality, not (in early times) through his merits, 
but through physical means. Hence the precautions taken to i»e- 
serve the remains, and the statues made in his image, on which 
the spirit might lean in case his body should be destroyed. Meta- 
physical speculation on the nature, of the universal soul grew but 
of solar worship, and, influenced by Aryan contact, at last super- 
seded it. But even then the primitive animism, preserved in the 
cultus of .the sacred animals regarded as incarnations of the 
divinity, although It assumed ih'the sanctuary a symbolic char- 
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acter, took a larger place than ever in the popular religion, and so 
it came to pass that fetisbisoi was never more conspicuous in 
Egjpt than at the time «w ben the ideal absolute God, * self-be- 
gotten/ had been realized in man's most noble thoughts, and been 
fitly described in man's most noble words.'' 

— The death, on Feb. 20, of Professor Hermann Kopp is an* 
nounced by Nature, He died at Heidelberg, after a long and pain- 
ful ijlnQss, in the seventy-fifth year of his age. 

— The friends of the late Henry Edwards have subscribed 
$10,000 and the American Museum of Natural History has sub- 
acribed $5,000 for the purchase of the Edwards Entomological 
Collection, consisting of more than 350,000 beautiful specimens of 
insect life, and this scientific treasure goes to the American 
Museum. The widow of Mr. Ekl wards will receive $15,000. This 
enterprise has been carried through by A. M. Palmer, and is one 
of the many good works done by that energetic manager and pub- 
lic spirited citizen of New- York. 

— Two international scientific congresses are to be held at Mos- 
cow in August, as we learn from Nature, One will relate to an- 
thropology and archaeology, the other to zoology. There will be 
exhibitions in counection with both congresses, and appeals have 
been issued for the loan of objects which are likely to Ije useful 
and interesting. Among the things wanted for the Anthropologi* 
cal Congress are phonograms of the language and songs of diflferent 
races. French will be the official language of the two meetings. 
The more important papers will be printed before members come 
together, so that discussion may be facilitated. 

— The prevalent notion that the mistletoe is injurious to the 
apple or other tree on which it grows is disputed, says Nature^ by 
Dr. G. Bonnier, the professor of botany at the Paris Sorbonne, who 
maintains, not only that this is not the case, but that it is actually 
beneficial to its host, the relationship bein)< not one of simple 
parasitism, but rather one of s> mbiosis. He determined -from 
a series of observations on the increase in the dry weight of the 
leaves, that, while in summer the mistletoe derives a large por- 
tion of its nutriment from the host, in winter these conditions are 
reversed, and the increase in weight of the mistletoe is less than 
the amount of carbon which it has obtained from the atmosphere 
— in other words, that it gives up to its host a portion of its assim- 
ilated sulMtance. 

— In order that the exhibition of weeds at the World's Colum- 
bian Exposition may be large and representative of all sections of 
the country, Byron D. Halsted, New Brunswick, N.J., having 
this feature in charge, asks for specimens of the worst weeds from 
all States and Territories. It is suggested that each botanist or 
local collector who may be pleased to assist in the work secure at 
least three specimens each of the worst weeds in his State or sec- 
tion. In making the specimens it is important that the following 
points be considered: 1. Seeds are especially desired; 2. seed- 
lings are important in various stages of development; 3. the root 
system is essential, also. 4, the flower and flower cluster, and 5, 
the seed vessel. It may be necessary, therefore, to secure these vari 
ous essentials at different times during the coming season. If the 

* weed is a large one, stress is laid upon the procuring of specimens 
while they are ama'l enough so that the whole plant, roots and 
all, can be mounted without bending upon an herbarian sheet of 
ordinary size; that is, not over a foot in length. They are not to 
be mounted, however, by the collector. That unnecessary dupli- 
cation may be avoided, persons ^ho contemplate collecting speci- 
mens should signify their intention to Professor Halsted, and 
allotments will then be made, the assignments depending largely 
upon the locality. It is hoped that each State in the Union may 
be represented by specimens in this national exhibit of our worst 
weeds. The collectiog must all be done during the present sea- 
son, and the specimens sent in for mounting, labelling, etc., by 
x^ec. I. 

— The January number of Petermann' 8 MitteUungen contains an 
interesting map, by Dr. E. Hahn, of the '^Kulturformen*' of the 
earth, showing the areas within which different methods of get- 
ting a living out of the soil are employed. Dr. Hahn discards the 
old-fashioned divis<ion into hunters, fishermen, shepherds, and 



agriculturists as containing a fundamental error; for these three 
successive '* stages^' he substitutes six '"forms." The simpler 
forma may have been more widely spread in the earlier periods of 
the world's history, but all exist side by side at the present time, 
as methods of cultivation arising from the ph3slcal and climatic 
conditions of the regions in which each is employed. The simplest 
form is hunting and fishing. The large area which Dr. Hahn as- 
signs to this form in North-eastern Europe and Asia is somewhat 
remarkable. Next comes what Dr. Hahn calls Hackbau, which 
we may translate by hand- tillage. This form is characteristic of 
Central America, the basins of the Orinccoand Amazons, tropical 
Africa, I^irther India, and the Malay Archipelago, with the ex- 
ception of certain coast districts. Plantations, the third form, are 
found wherever coffee, lice, sugar, are grown on a large scale. 
Next comes what Dr. Hahn calls **our European and West Asia- 
tic agriculture," characterized hy the use of the plough, the em- 
ployment of oxen as beasts of burden, and the growing of com. 
Originating in Mesopotamia, this foim has spread with but slight 
changes over all the more civilised parts of the ^orld. With 
regard to the fifth form, cattle farming, Dr. Hahn states that the 
only circumstance which was considered characteristic of the 
shepherd's life was the fact of his being a nomad. This excluded 
all whose herds consisted of other animals than sheep or goats. 
Larger cattle require better food than could always be obtained 
on the march. He therefore puts all owners of herds in one cate- 
gory, whether nomads or settlers. They are spread over all Cen- 
tral and Northern Asia, and are found in Arabia, en the borders 
of the Sahara, in South Africa, and in certain portions of North- 
ern Europe, America, and Australia. A curious feature is a long^ 
narrow etrip extending from Somaliland into South Africa at vary- 
ing distances from the East Coast; by his own account, however,' 
it should not have been reckoned to the cattle- farming regions, as 
the cowherds make little or no use of the milk given by their 
animals, which are looked upon as mere standards of value and 
wealth. The last is the elaborate form of cultivation in small 
plots, which is the only method by which the exhausted soil of 
China can be got to maintain its huge population. 

— Dr. Ira Remeen, professor of chemistry in Johns Hopkins 
University, Mar. 11, addressed a communication to President 
Harper of the Chicago University, declining his invitation to a 
professorship in that institution. Professor Remsen's decision is 
the cause of great gratification in Baltimore university circles. 

— Dr. C. W. Stilep, medical zoologist of the U. S. Department 
of Agriculture, has been elected foreign corresponding member 
of the Soci6te de Biologic, Paris, France, to fill the vacancy caused 
by the death of Professor Juseph Leidy of the University of Penn- 
sylvania. 

— Joel Chandler Harris's new book, **0n the Plantation,*' is 
said to contain freeh stories of Brer Rabbit, Brer Owl, Brer Buz- 
zard, and other characters immortalized in ** Uncle Remus." 
Much of the book, however, is understood to be the stcry of the 
authf^r*8 own life, and it is described as a singularly fascinating 
narrative. E. W. Kemble has illustrated the book, which is to 
be published immediately by D. Appleton & Co. 

— E & J. B. Young & Co. of New York have sent us a copy of 
the **Star Atlas." for amateur astronomers, with explanatory text 
by Dr. Hermann J. Klein, and translated and adapted for English 
readers by Edmund McClure, M.A., M.R.I. A. It contains eighteen 
mips printed by E. A. Funke, Leipsic, and is published, und^ the 
direction of the Committee of General Literature and Education 
appointed by the Society for Promoting Christian Knowledge, 
London, at the low price of three dollars. The maps show all the 
stars from 1 to 6.5 magnitude between the North Pole and 34^ 
south declination, and all nebulae and star clusters in the same 
region which are visible in telescopes of moderate powers. The 
''Atlas" is an imperial i"", strongly bound in cloth, with illumi- 
nated cover, and contains 73 pages of descriptiye text, with 18 
charts beautifully printed from heliographical reproductions of 
photographs. It is a model of its kind, being handy, compact, 
accurate, and of practical service to amateurs, comet-hunters, and 
students. 
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THE NEW STAR IN AURIGA. 

On Feb. 2 of the preseat year Professor Copeland of the 
EdiDburgb Observatory received an aDonymous postal card 
upon which was written the foHowing: ** Nora in Auriga, 
in Milky Way, about two degrees south of Chi Aurigse, pre- 
ceding 26 Aurigse; fifth magnitude, slightly brighter than 
Chi," 

In No. 1,164 of Nature the discoverer of the new star es- 
tablishes his identity by a short notice of the manner in 
which he found the Nora. His name is Thomas D. Ander- 
son, and he lives in Edinburgh, Scotland. The following is 
an abbreviation of his statement : — 

**It (the star) was visible as a star of the fifth magnitude 
for two or three days, very probably even for a week, before 
Professor Copelaod received my postal card. I am almost 
certain that at two o'clock on the morning of Sunday, Jan- 
uary 24, I saw a fifth magnitude star making a large ob- 
tuse angle with Beta Tauri and Chi Aurigse, and I am posi- 
.tive that I saw it at least twice subsequently during that 
week. Unfortunately, I mistook it on each occasion for 26 
Aurigse, merely remarking to myself that 26 was a much 
brighter star than I used to think it. It was only on the 
morning of Sunday, the 81st of January, that I satisfied my- 
self that it was a strange body." 

Mr. Anderson then, in a frank manner, speaks of his 
knowledge of ^iifronomy and the iustrumental means at his 
disposal. Of the former h» says, it is of meagrest descrip- 
tion, while the latter consist of a pocket telescope and a 
copy of Klein's ''Star Atlas." 

Since discovery the new star has been very generally ob- 
served at all the prominent observatories i*y Europe and 
America. The telegram announcing the discovery was re- 
ceived at the Naval Observatory on the afternoon of February 
6. I observed the star the same evening with our 4-inch 
comet-seekj^. < io me it then 4tppeared about half a magni- 
tude brighter than Chi, and was of a dark straw color. 
Using a low-power eye-piece, I could bring both Chi and the 



new star into the field at the same time. With the meridian 
transit 1 observed the star for its Right Ascension, and Pro* 
fessor Frisby, with the 9-inch equatorial, determined its 
declination. The large transit circle is now dismounted, 
undergoing repairs prior to its removal to the new ObBerva- 
tory. The place of the star for 1892.0 is, R. A. 5 h. 26 m. 3.4 
s. ; Dec. -f-db*' 21' 41.0". The magnitude was 4.6. 

Professor Copeland, upon examining the star with a prism 
between the eye and the eye-piece of the 24inch reflector, 
observed that it seemed to possess a spectrum very much 
like that of the Nora of 1886, the recognized variable, named 
Tau Ooronse. * 

The star was photographed at Harvard College Observa- 
tory on Dec. 1, 10, and 20, two months before it was known 
to be a new star. This came about by Prosessor Pickering* 
and his assistants photographing the region of the sky in 
which the Nora is located in the course of the photographic 
mapping of the stars and their spectra now being carried on 
at Harvard College Observatory. On the 1st of December, 
1891, the Nora was faint, on December 10 bright, and on 
the 20th maximum. Spectrum unique. The above is a 
statement given out by Professor Pickering. 

From No. 3,076 of the Aatranomiache NachricMen we 
glean the following interesting points relative to the new 
star. At Bonn, Feb. 2, Professor Eustner made a careful 
comparison of the magnitude of the Nora with three neigh- 
boring stars. He estimated it as half a magnitude fainter 
than Chi, little, if any, brighter than 14 Aurigse, and de- 
cidedly brighter than 26 Aurigse, the resulting magnitude 
being 5.5. 

The region of the sky in which the new star is located was 
examined for the Bonn Durchmusterung by Schonfeld, March 
26, 1856, and Ereuger, Feb. 16, 1857; also again by Ereuger 
in the revision-zone, March 23, 1858, on which date he ob- 
served a star of the 9.5 magnitude distant from the place of 
the new star 2.5s. and 0.8'. This faint star has, however, 
been obseryed anew at Bonn and Hamburg. 

At Upsala on Feb. 2 its magnitude was estimated as 5.5, 
and its color as yellow. On observing its spectrum a very 
bright line was seen at the red end, and another in the blue- 
green. On Feb. 3 the star was almost as bright as Chi, but 
the next night it was fainter. 

At Eiel, Mr. Eroeger observed the spectrum on Feb. 3. 
it was brilliant and visible throughout all the <x>lor8 from 
the red far into the violet. A broad, black band was seen 
near C. In the red and orange there were three groups of 
lines, separated by equil intervals and of nearly equal width 
and intensity, all wide, but faint. 

Mr. Yendell, living near Boston and an expert in variable 
star observing, is authority for the statement that between 
Feb. 9 and 22 the star appeared to him of a bluish white 
color with no tinge of red. This observation of the color of the 
star is directly opposite to that reported by the English and 
German observers, and also that of mine made on several oc* 
casions. The star has each time that I have observed it, ten 
or twelve times, always appeared to me of a dark strdlw color. 
I have observed it with two instruments, the 4 inch comet- 
seeker and the meridian transit. Mr. Lockyer, the English 
spectroscopist, has secured several photographs of the spec- 
trum. He estimated the color of the star as reddish with a 
purple tinge. Mr. Fowler, one of his assistants, estimates it 
as reddish yellow; while another, Mr. Baxaudall, estimates 
it as purplish. 

Mr. Lockyer, commenting upon the photographs taken on 
Feb. 7, says, ''The bright, lines K, H, h, and O are accom- 
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panied by dark lines on their more refrangible sides. With 
the 10-inch refractor and Maclean spectroscope, C was seen to 
be very brilliant, and there>were four very conspicuous lines 
in the ipreen. Several fainter lines were also seen, and a 
dark line was suspected in the orange. Mr. Lockyer noticed 
that some of the lines, especially the bright ones near F on 
the less refrangible side, appeared to change rapidly in rela- 
tive brightness, and this was confirmed by Mr. Fowler. All 
the lines in the spectrum of the Nora are broad, although in 
a photograph of the spectrum of Arcturus, taken with the 
same instru menial conditions, the lines were perfectly sharp. 
It is also important to note that the broadening of the lines 
is not accompanied by any falling off of intensity at the 
edges, as in the case of the hydrogen lines in such a star as 
Sirius. 

Judging from the testimony here given, it is undoubtedly 
true that a new star has appeared to our vision, and given 
astronomers an opportunity to study its make-up. It cannot, 
however, be said that the object has suddenly come out to 
its present magnitude. The probability points to the fact that 
the new star is a variable of long period, and one that at its 
minimum sinks to invisibility. The verification of this 
statement must rest upon future observations. We have no 
record that indicates that a star as bright as the tenth mag- 
nitude has ever occupied the place in which the new star has 
been found. All speculation as to its future history is value- 
leas, because we know nothing of its past history. 

The star is now being constantly watched by all the pow- 
erful telescopes and spectroscopes of the world, its image is 
almost nightly caught upon the photographic plate handled 
by men of experience, and it will not sink back into invisi- 
bility without leaving behind a record of great value. 

Geo. A. Hill. 

WftShlDgton, D.C., March 9. 



THE TIMBER TREES OF WEST VIRGINIA. 

The Guyandot Coal Land Association, which is the owner 
of over 200,000 acres of land in the basins of the Guyandot 
and Twelve-Pole Rivers, in the Counties of Wayne, Logan, 
and Lincoln, near the south west corner of West Virginia, 
has recently had the large timber trees on about 9,000 acres 
of land counted and measured, thus securing reliable infor- 
mation as to the actual present condition of the Trans-appa- 
lachian forests of that region. The diameter of the trees 
was taken, with calipers, at about four feet above the ground ; 
then the length of the trunks suitable for cutting into logs 
or for longtimber was carefully estimated by the eye of the 
skilful timber measurer. No trees were measured that were 
less than eighteen inches in diameter, except the hickories 
and locusts, which were measured from ten inches and up- 
ward. The detailed tables of this counting and measuring 
have been furnished me for inspection. I think that a sum- 
mary of the detailed count of the results of the measure- 
ments on one single tract will be of interest to the readers of 
Science- For this purpose I select a tract of 655 acres on 
the top of the dividing ridge between the waters of the east 
and the west forks of Twelve-Pole River, two niiles north- 
<eiisi of the new mining town of Dun low on the Ohio exten- 
sion of the Norfolk and Western Railroad, about forty miles 
by rail south-east from the Ohio River at the new town 
of Kenova, one named from the abbreviation names of the 
three States thatare there adjacent. 

About one-half of this particular tract of land, say 825 
acres, lies on the east side of the dividing ridge, slopes from 
the divide and faces to the no^th of east, and drains into 



East Twelve-Pole River. The other 325 acres lies on the 
west side of the divide, sloped to the south of west and drains 
into West Twelve-Pole River. The crest of the divide is not 
far from 1,000 feet above the level of the sea. The following 
statement shows the whole number of large timber trees now 
growing on this tract of 656 acres, by kinds and exposures. 
This tract was found to have growing on it, 16,^89 trees; an 
average of about 26 large timber trees to the acre. 



Kinds of Ttms. 


Western Slope. 


Bastem Slope. 


Trees of BskAi 
Kind. 


Wlilteoaks 


1,9M 

8,808 

784 

491 

1,666 

!,«» 

148 

SS4 

150 

886 

668 

98 


780 . 
8,068 
866 
848 
991 
607 
99 
1<'6 


1,966 


OhMtnut oaks. 


6,866 

1,100 

786 


BlAffk osks 


K«do«ks 


Hickories 


9,547 

1,900 

807 


Chestnuts 

Loonsts 


Msples 


ftXl 


Blndies 


174 SM 


Tnltp-poplsrs 

Pines 


478 
876 

74 


866 
989 


Lindens 

• 


107 


iy>tsis 


10.619 


tLSffQ 


16,969 




-wyw-v -•»— ^ 



The proportionate percentage of the hardwood trees of the 
above table, all those naihed except the tulip-poplars, pines, and 
lindens, is quite remarkable. The softwood trees are: l,04d 
on the westward slope and 922 on the eastward slope, a total 
of 1,964, or less than ten per cent of the whole number of 
trees on the western slope, over fourteen per cent of those on 
the eastern slope, and nearly twelve per cent of the whole 
number of trees, leaving over ninety per cent of the west- 
ward slope trees and hear eighty-six per cent of the eastward 
slope ones as hardwoods. So these hardwood trees constitute 
eighty-nine per cent of all the large counted and measured 
trees now growing on this tract of land. The figures of the 
table indicate that the large hardwood trees are more abun- 
dant on the westward exposure of the dividing ridge. 

The record of the diameter and length of each of the trees 
embraced in the above list, that now lies before me, shows 
that most of these trees are of large size, the oaks ranging in 
diameter from eighteen to sixty inches, and in trunk length 
from twenty to sixty feet. The hickories range from ten to 
twenty-seven inches iu diameter, and from fifteen to sixty 
feet in trunk length; the pines from eighteen to forty inches 
in diameter, and twenty to seventy feet in trunk length; and 
the tulip-poplars from twenty to sixty-six inches in diameter, 
and from thirty to eighty feet in trunk length. 

Jkd. Hotchxiss. 

Stsnnton, Va. 

THE SPECIALIST.* 

'' Many scientific, men of excellent reputation are to-day 
guilty of the crime of unnecessary and often premeditated 
and deliberately planned mystification; in fact, almost by 
common consent this fault is overlooked in men of distin- 
guished ability, if, indeed, it does not add a lustre to the 
brilliancy of their attainments. It is hsually regarded as a 

> A few thoughts snggested by Che address of the retiring preeldeht of the 
Am«rioMi AssooUtton for Uie AdTsnoement of 8oleiioe, delirered st the In- 
dlsnapolls meeting, Augns', 1690, from which the quotations here given era 
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high compliment to say of A., that when he read his paper 
in the mathematical section no one present was ahle to un- 
derstand what it was about; or of B and hi;3 book, that there 
are only three men in the world who can read it."" . . . 
*' There is a strange and unwholesome prejudice a?ainst 
making science intelligible, for fear that science may become 
popular.'^ . . . ''There is an unfortunate and perhaps a 
growing tendency among scientific men to despise the useful 
and the practical in science, and it finds expression in the 
by no means uncommon feeling of offended dignity when 
an innocent layman asks what is the use of some new dis- 
covery/' 

The progress of science during the last half-century has 
been especially remarkable. We are enjoying the product 
of the mental endeavor of all the past; one forward step has 
been followed by another, until, in scientific attainments, 
w^e are far in advance of the broadest views held a century 
ago. The age of the earth, its motion and gravitation no 
longer cause excited controversies. The existence of fossils 
now occasions no alarm; whether found upon the mountain- 
top or in the depths of the sea, the explanation is equally 
satisfactory. 

Greology, like the fabled giants of old, has taken wonder- 
ful strides; has stepped off, as it were, a thousand years at a 
pace, aud the sermons inscribed on nature^s tablets h.ave 
quickened the understanding and broadened human concep 
tions. Our knowledge of astronomy and geology has enabled 
us to cast out the coiled serpent of superstition, and given us 
truth in its stead. Can the most fertile imagination conceive 
of loftier heights than chemistry has reached when it is able 
to measure t^e five-millionth part of a grain of our far dis- 
tant sun ? 

The ufte of amesthetics is almost entirely a growth of the 
last fifty years; like a beneficent angel, conquering pain, 
annihilating as with magic breath the sufferings of thousands 
of human beings. Witness now the electric light, and think 
in comparison of the feeble glimmer of tallow candles. Not 
many years ago even the lonely light-house tower afforded 
nothing better than tallow candles to guide the traveller on 
the storm- tossed sea. Until recently electricity has been like 
a wild ungovernable force, but skilful hands are bringing it 
more and more under subjection. It is taking the place of 
brawn and muscle.^ The courier is no longer needed to de- 
spatch our messages on land or by sea. Here and there it 
has been harnessed to the street railway, and its practical 
applications are numberless. 

It is but a few years since we have had any definite knowl- 
edge of bacteria, but who now is not familiar with at least 
the depredations of these insidious foes ? Foes we may well 
call them when it is estimated that four-fifths of all diseases 
of humanity are caused by these pathogenic microbes, and 
that they destroy more lives than war or famine, fire or ship- 
wreck. 

Who has enabled science, this second Hercules, to open 
nature's doors and bring forth her treasures ? Who is it 
that has gleaned her truths and read her laws, but he who 
has made a special study of them ? There is not a practical 
application of a force of nature and scarcely a material sub- 
stance that we use which has not resulted from the experi- 
mental researches of specialists. Is it not the geologist who 
has told us the story of the earth ? Is it not the chemist 
who analyzes the sun, the biologist who unfolds for us the 
life histories of our invisible foes ? 

It is obvious that a geologist must have worked in geology, 
that a botanist must have done special work in botany ; and 



in order to have taken up special work they must necessarily 
have done elementary work; There must be a foundation 
laid before the super-structure of special work can be reared. 
There is no royal road to ^knowledge, and there is no short 
cut to special work. The disciplinary vfork which leads up 
to special work must be done by each individual for himself ; 
skill in manipulation cannot be acquired at second-hand, 
and judgment is gained through experience alone. The 
specialist does not simply devote a few years to his chosen 
work and imagine his investigations cease when he takes 
his Ph.D. ; not at all; the devotion of a lifetime is bestowed 
on his speciality, which broadens out before him, luring him 
on with tbe mysterious charm of unexplored labyrinths. 
The work of the specialist is to investigate, to find out the 
truth. He must divest himself of all prejudice, and with 
unbiased mind *^read from the manuscripts of Grod '^ the 
truths there written, whether found on the granite rock or 
in the story of embryonic life 

In the simplest forms of life there is no specialization of 
organs. Take, .for example, the amoeba, which is but a tiny 
speck of protoplasm — an undifferentiated mass; having no 
organs of locomotion, no mouth, no stomach, it yet movea 
about, finds its own food, appropriates and digests it. How 
does it accomplish these complex operations ? It moves by 
pushing out a tiny slimy thread of protoplasm, and the whole 
mass flowing after it; when it comes in contact with an ob- 
ject which will serve it as food, it flows over it, wraps itself 
around it, absorbs the nutritious parts, and flows away from 
the dihris. Thus this little animal is at times all legs, again 
all mouth, and still again all stomach, but possesses no differ- 
entiated specialized organs This we call the lowest type of 
animal life; the higher we ascend, the greater the specializa* 
tion, reaching its culmination in man. The stomach pre- 
pares the food, the blood distributes it, the lungs take charge 
of ventilation, the liver looks to sanitation; the heart.is gen- 
eral manager, and the brain, if you please, cultivates ** social 
science. ^^ It is plain to everyone that the work done by the 
amoeba is extremely rudimentary compared with that accom- 
plished by man. The amoeba fulfils the two essential purposes 
of life, maintenance and reproduction; mankind does the 
same, but who can measure the difference in degree ? 

Is not the work of. the general student and that of the 
specialist in a measure comparable to that of the lowest and 
highest types of life ? The general student who claims an 
equal familiarity with all branches of knowledge possesses 
but the rudiments of each. And mark the interdependence of 
the most specialized organs ! No one of them can carry on 
the work alone; and it is thus with the sciences, advance- 
ment in any one of them, means general advancement of 
the whole commonwealth. 

All organic life is built up of cells; take any herb, shrub* 
or tree; its tissues are made up of individual cells: each cell 
is filled with protoplasm, and though the cell walla are ap- 
parently continuous, having no visible openings even under 
high powers of the microscope, it has nevertheless been 
found that infinttesmal streams of protoplasm extend from 
cell to cell, connecting the entire plant as with a sympathetic 
nerve into one continuous whole. And so there is an in- 
visible cord which binds all nature into one harmonious 
unity. There is a kinship^ a brotherhood, a great sympa- 
thetic nerve which runs through all branches of natural 
science. To the general student they may appear independ- 
ent of each other, but the specialist digs down beneath the 
surface where the roots are found ramifying in all direc- 
tions; meeting, overlaping, interlocking with each other. 
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What cao the specialist in physiology do without some 
knowledge of physics and chemistry ? Geology, zoology 
and botany are hedged with problems whose solution are in- 
terdependent. If the sciences are united as with a network, a 
specialist in any one of them must have some knowledge of 
those which claim near kinship with his own. 

But the specialist is accused of couching his discoveries in 
language which is unintelligible, of being unpractical; of 
trying as it were to hide his light under a bushel. Are these 
accusations well-founded ? Are they true ? Is it reasonable 
to suppose that one who studies in nature's laboratories a 
lifetime should think it desirable to erect a wall about science 
lest it become popular ? Are not specialists ifumbered among 
the world's great leaders ? To whoni is due the great ad- 
vancement in medical science but to specialists, who in their 
laboratories patiently sought for answers to problems of 
whose importance the common mind has no conception ? A 
few years ago a war of words waged high over the theory of 
spontaneous generation ; who but the specialist was able to 
settle forever this formidable question. Did the world 
imagine for one moment that the investigations which re- 
sulted in the establishment of the ** germ theory " would lead 
to practical results ? Physicians, surgeons and boards of 
health but apply the principles elucidated by the specialist. 
Enter a laboratory and behold a specialist in the midst of 
his bacteriological investigations. Would the observation 
be likely to call forth predictions of practical results ? You 
would see ** cultures " under bell- jars, microscopes; and vari- 
ous apparatus; **but," you exclaim, ** what bearing do they 
have on human welfare ? " Under the supervision of the 
bacteriologist they touch the very heart of humanity, bid- 
ding it look to itB drains and sewers, to its drinking water, 
to the air it breathes and the purity of its food. Our knowl- 
edge of disinfection comes from the same source; who can 
measure the practical results ? Practical applications of in- 
vestigations in fungi reach out to the horticulturist and the 
farmer, who anxiously look to the specialist for remedies 
against their microscopic enemies. When the results of the 
investigations of specialists radiate like the rays of the sun 
to all humanity, offering balm for its wounds, remedies for 
its ills, shall they themselves be deemed unpractical, having 
no concern for human welfare ? When they stand face to 
face with nature and read the histories she has written on 
shell and stone, on land and sea; when they recognize the 
bond of union in the division of labor, shall they be charged 
with '* deliberately planned mystification " of the truths they 
would gladly sow broadcast over the land ? Specialization 
is a law of nature which is stamped on every blade of grass, 
and on every flower that blooms. Heredity emphasizes this 
law in every phase and form of life. If it were not so, no 
individuality would exist. The oak tree does not take upon 
itself the production of roses, apples or grapes, nor does the 
rose ever dream of producing acorns or of elaborating materi- 
al which will ultimately form an oak tree. Each individual 
cell in every plant contributes to the building up of its own 
special tissue. 

Suppose we take the musical notes of some grand sym- 
phony, and scatter them at random on the musical staff; 
rendition would create but jarring discords. Let a Mozart 
*oT a Beethoven place each note where it belongs, and the re- 
sulting harmony ^' wakens in the soul a feeling earthly 
speech can ne'er declare." May not mankind be compared 
to these musical notes, creating' discord in society because 
the individuals are not so placed as to enable them to gratify 
their best and highest aspirations, to do* their special work f 



Is it Utopian to hope that each individual, like each note in 
a musical conception, may some day swell the grand chora! 
of the universe ? Mrs. W. A. Kellerman. 

Columbus, O. 

ON A RECENT DISCOVERY OF THE REMAINS OF 
EXTINCT BIRDS IN NEW ZEALAND.' . 

A DEPOSIT of moa bones, larger than has been found for 
many years, has just been discovered near the town of 
Oamaru, in the province of Otago, in the South Island of 
this colony. Their presence was indicated by the disinterring 
of a bone during the ploughing of a field, by the proprietor 
of which the circumstance was communicated to Dr. H. de 
Lautour of Oamaru. This gentleman, who is well known 
through his papers on the diatomaceous deposits discovered 
by him in his district, at once inspected the spot. Finding- 
that the deposit was large, he first secured, through the kind- 
ness of the proprietor, the inviolability of the ground, and 
then telegraphed the information to the Canterbury Museum* 
I lost no time in proceeding to Oamaru with one of my as- 
sistants, and superintended the digging out of the bones in a 
systematic manner. The site of the deposit was at Enfield, 
some ten miles to the north-west of the town, on ground ele* 
vated several hundred feet above the level of the sea, in a 
shallow bayleted hollow, into which the unbroken surface of 
the expansive slope gently descending from the Kurow hills 
to the open vale of the Waireka (a stream th^t rises further 
to the west) has sunk here for some seven to eight feet below 
the general level, and which, proceeding with a gentle 
gradient valleywards, becomes a ditch like conduit for a 
tributary of the Waireka. In the centre of this depression, 
which docfs not exceed ten or twelve yards in width, the- 
ground was of a dark brown color, damp and peaty. On 
removing the upper layer of soiAi»for a depth of three to four 
inches round where the. bones had first been brought to the 
surface, and whereon was strewn abundance of small crop- ^ 
stones, a bed of very solid peat was reached, and firmly im- 
bedded in it were seen the extremities of numerous Dinornis 
bones, most of them in excellent preservation, though dyed 
almost black. Further digging showed that certainly many 
of the skeletons were complete, and had been but slightly, if 
at all, disturbed since the birds had decayed. Owing, how- 
ever, to the close manner in which they were packed to- 
gether, and especially in which the limbs were intertwined,, 
it was rarely possible to extricate the bones in the order of 
their relations, or to identify with certainty the various bones 
of the same skeleton, each t)one having to be extracted as^ 
the circumstances of the moment directed. In many cases, 
again, only the pelvis and femora could be traced in sitUy 
the vertebrae and remaining leg-bones being indistinguishable 
in the general agglomeration. It seemed evident that the* 
birds had not died in an erect posture, but more probably 
with their limbs bent tinder them or in the same plane with 
the body. In some instances, beneath the sternum were- 
found, lying quite undisturbed, the contents of the stomach, 
consisting of more or less triturated grass mingled with crop- 
stones. The quantity of these smooth, rounded (chiefly white 
quartz) pebbles — in size from that of a bean to that of a 
plum — mingled with the bones was enormous, and would, 
if collected, have formed more than a cart-load. Except 
where the bones were, there were no pebbles of any sort, no- 
small stones, nor even sand, Anywhere around. The nearest 
place where pebbles of the same composition are to be found 
is, I was informed, several miles distant. 

» From Nature. 
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tour trenches, or pits, in all, were sunk. The dimensions 
of the first, which was excavated entirely in peat, did not 
exceed three feet square and three and a half to four feet in 
depth. When it was exhausted of its treasure, a second 
search was made about twenty to twenty -five feet higher up 
the hollow. The dimensions of this pit extended to about 
-seven feet square and to the same depth as the first. Two 
more trenches, a few feet part, were dug at about thirty 
yards still further up the depression. They were not so large 
.ai the other two, but they extended down to about the same 
depth, three and a half to four feet, the bottom of both being 
(as it was in the second) a bluish clay, with which, in the 
pit furthest up, was sparingly mingled a small deposit of the 
finest silt. In the first pit portions of both Cnemiornis and 
Hsepagornis bones were found in abundance, and remains of 
several hundreds of moas of all ages. It was from the second 
pit, however, that the largest deposit of moa bones was ob- 
tained, and the most perfect specimen of food remains from 
beneath a sternum. Here, also, numerous bones of the giant 
buzzard and of the great extinct goose were exhumed, and a 
cranium as large as, if^ not slightly larger than, that of 
Cnemiornis, but of a* species with complete bony orbits, as in 
'the Cape Barren goose, and indistinguishable from Cereopsis. 
Bones from other parts of New Zealand now in my possession, 
which I hope shortly to describe, indicate with certainty that 
several species of Cnemiornis formerly existed in this colony. 
Some of these bones are remarkable for their slender ele- 
gance, and initlicate species less in size and lighter in build 
than Cnemiornis calcitrans. Among the bones so far exam- 
ined, I have observed no remains of Aptornis, of Ocydromus, 
or of Notornis; but I possess an adult tibia of a rail smaller 
than Porphyrio melanotus, yet larger than any other exist- 
ing New Zealand species. The tarso-metatarsus of a species 
of Anas, about the size of Anas finschi, the metatarsus and 
sternum of Apteryx Oweni, and crania of A. australis, are 
among the bones recovered at Enfield, in addition to the 
metatarsus of a Biziura, somewhat larger than Biziura lobata, 
the musk duck of Australia, an interesting species for which 
I have proposed the name of Biziura de Lautouri,after the 
gentleipan to whom I am indebted for the acquisition of 
these bones. There are still olber bones which I have not 
yet been able to identify. The Dinornis remains belong 
chiefly to the species elephantopus (of unusually large pro- 
portions), to ingens, and to rheides. Very fine specimens of 
pelves and sterna have been obtained, with numerous crania 
more or less perfect. In this second trench the excavation 
penetrated through the peat into a bluish clay charged with 
water (which was, indeed, reached in all the diggings at 
^bout four feet below the surface), and into this clay the 
bones just protruded, but no more. The osseous remains 
dug from the last two holes belonged to the same species as 
those from the others. Digging and probing the ground be- 
yond the boundaries of the trenches showed us that we had 
exhausted their contents; while the probing of the ground 
in the neighborhood for a considerable radius around, and 
in other peaty spots not far ofiP, failed to afford indications 
of other deposits. 

The number of perfect femora of Dinornis brought away 
exceeded 600; a large number were so decomposed as to fall 
to pieces in tha handling; while a great many others disin- 
tegrated, after removal from the ground, on exposure to the 
atmosphere. I believe I do not over-estimfHte, therefore, in 
saying that from 800 to 900 moas at least were entombed in 
this shallow hollow. So many moas (le&viQg oiut of the 
reckoning the other species of birds) could not by any possi- 



bility have found standing-room, however crowded together, 
in the entire area of the depression. It would appear evi- 
dent, therefore, that they did not perish all at one time. To 
account for their burial in such numbers in areas so circum- 
scribed seems to me at present impossible. That their bodies 
were entire when they were deposited is clear, from the 
presence in such abundance of the crop-stones, from the posi- 
tion of the bones, and 'from the finding of the intact con- 
tents of the gizzard. No stream of any size could find origin 
in the immediate neighborhood, and no stream which could 
have transported the entire carcasses of birds of such huge 
proportions as Dinornis ingens or D. elephantopus could 
ever have occupied this ravine-head without leaving traces 
of its action on the surface which would be visible to-day, or 
without washing away the very fine silt mixed with the clay 
on which the bones lie, in the bottom of the most upland of 
our excavations. None of the bones are waterworn. This 
little hollow was, in the early days of its present proprietor, 
very wet and boggy, and several springs have origin in it. 
If the moas made this a highway from one part of the country 
to another, it seen§ difScult to believe that birds so powerful 
of limb, and standing at least 10 to 12 feet in height, could 
stick fast in so shallow a bog; and to conjecture why eagles 
of powerful fiight, slender rails, small ducks, and compara- 
tively light-footed kiwis also should become ensnared. 
Driven by fire in the surrounding bush — which may have 
covered the country then, for the plough has, I am informed, 
brought to light the stools of many large trees at no great 
distance, while logs of wood were found among the bones — 
did they, in a struggle for life in a narrow space, trample 
each other to death ? The presence of the strong-winged 
Harpagornis in considerable numbers seems to militate 
against this explanation, and no calcined bones have been 
discovered. An explanation offered some years ago, to ac- 
count for the presence of a great number of moa and other 
bird bones in a somewhat similar situation in the Hamilton 
swamp — that during severe winters these birds congregated 
at the springs rising warmer from below, and were overtaken 
by a severe and fatal frost as they stood in the water — ap- 
pears unsatisfactory in the present case, as. there are numer- 
ous springs and equally boggy ground near at hand, round 
which no remains can be found, and So close to the sea such 
excessive frosts are now unknown. That these were individ- 
uals who, during an excessive drought, arrived at the springs 
too far exhausted to revive — an occurrence common enough 
in Australia — and that the water there was charged with 
poison, have also been offered as explanations. But the per- 
manence of glacier rivers, highest in the hottest seasons, 
precludes the idea of animals dying of thirst in this island, 
or at all events in this locality so near to the great snow 
river Waitaki. Poisoned water-holes or exhalations of car- 
bonic acid might be a suflScient reason, yet in those springs 
elsewhere where bones have been found chemical analysis 
has failed to detect any substance harmful to life in their 
waters at the present day. Not a single indication of human 
intervention was observed. No bones were discovered which 
had been broken in their recent state; neither kitchen-mid- 
dens, nor remains of ovens or of native encampments, occur 
anywhere near the deposit. 

One piece of egg-shell dug out of the highest trench is nol^ 
sufficient evidence on which to base the supposition that the 
spot was frequented '&8 a :9esting-place. 

At Qlenmark, in the north of this province, the historic 
spot where the original (somewhat larger than the present) 
find of Dinornis reliquiae was dug out by my predecessor. 
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-the late Sir Julius von Haast, the bones of numerous species 
of birds besides moas were found. Their occurrence in the 
situations where they were discovered, and the way in which 
they were lying* — entire bodies with their sterna covering 
crop-stones in situ — have been explained by the supposition 
that the moas were overtaken by a 6erce and sudden storm, 
and their entire carcasses piled by wind and flood into vast 
heaps, an explanation against which the presence here also 
of the same powerful buzzard and other flying birds rises as 
an objection. Tet there is nothing either in the situation or 
the disposition of the bones to make it impossible ; still I 
cannot help feeling that that cannot be the true explanation 
which satisfies only one instance out of so many assemblages 
of dead birds of nearly always the same species in situations 
almost similar. I hope, however, that when I have made a 
thorough examination of all the localities where, and the 
conditions under which, moa remains have been found, in 
the light of the personal experience gained in the exhuma- 
tion of the present deposit, and when I have completed the 
identification (on which I am now engaged) of the smaller 
bird bones associated in them with the moa bones, some light 
may have been gained on this at present mysterious episode 
in the history of the ancient Avians of New Zealand. 

Henry O. Forbes. 

Chrlstchnrob, New Zealand. 
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LETTERS TO THE EDITOR. 

*% OdrrejpoiMtontf are reque&ted to be cm bri^ at patHbte. T%€ writer' » name 
<t <«| aii eaeee required a$ proof of good faith. 

On requeet in (Mdvanee, one hundred oopiet of the number containing hie 
eommunieation wiU be fwmiehed free to any eorreep<md€nt. 

The editor wiU be glad to pubiieh any queriee eoneonant with the ^araettr 
offheJ<mmal. 

Need of Physiology luA Anatomy in Paychological Training. 

In a recent article in Science, by Dr. 'E. W. Scripture of Clark 
University, some valuable and practi^ml ideas are advanced con- 
cerning ** the need of psychological training," in which the neces- 
sity of a practical knowledge of physics is made clear. But no 
less necessary is a like knowledge of physiology and anatomy. 

Physiological psjK^ology is no misnomer for modem psychology, 
because it is as much if not more physiological than psychological. 
That, consequently, a somewhat extensive knowledge of physiol- 
ogy is a sine qua non for the thoroughly trained modem psy- 
chologist goes without saying; and this is as true whether there 
be sympathy or not with the modem view, for, in the latter case, 
the psychologist can hardly avoid discussing some of the results of 
physiology ; aud such discussions, to be trustworthy and valuable, 
must be based upon knowledge. And here is not meant mere 
book knowledge, but experimental Icnowledge gained in the 
physiological lat)oratory, otherwise when one speaks of sensations, 
reflex action, afferent and efferent nerves, etc., it is difficult 
to understand how he caii have any adequate insight into the ob- 
jective reality of these phenomena. It is not intended that any 
large amount of time be required for purely physiological labora- 
tory work. A term's course, say of six hours a week, might be 
the minimum ; in this case it is assumed that the student has a 
general knowledge of human and comparative physiology. 

If the above requirements are necessary for one who proposes 
to study physio-psychological questions, it may be inquired fur- 
ther as to anatomical knowledge. That a proper conception of 
physiology is not possible without anatomy is so obvious as to be 
commonplace, and yet there are some who are serious students of 
physiological psychology who have no practical knowledge of an- 
atomy. A general dissection of the body and special dissection 
of the sende-organs and brain, while it would require more time 
than the physiological course, would be well worth the extra 



trouble, since it is preliminary foundation- work, and is also neceR- 
sary for the investigation of pathological clinical cases, some of 
which are of the highest importance for the physiological psy- 
chologist. For this and other reasons an elementary course in* 
practical histology is necessary. Thus it is not clear how any 
student without practical knowledge of coarser and finer anatomy 
can study and discuss intelligently questions concerning cerebral 
localization, cranial and spinal nerves, spinal column, medulla 
oblongata, etc. 

It may be objected that many of the facts learned in such a 
course of study would not be of direct utility, but this could he- 
urged againsl^ almost any course of study. The value of such 
negative knowledge consists in serving as a sort of ballast in aiding: 
the student in avoiding mistakes. 

It may be said that if practical courses in anatomy and histology 
are requisites, why not also similar courses in pathology and 
psychiatry. It is true that these would be valuable; but there- 
must be a limit; perhaps the student could take up individual 
pathological cases as they came in the course of his work, provided 
he has the physiological and anatomical knowledge of normal 
man before mentioned. It is assumed that the specialist in 
physiological psychology will read the writings of specialists in 
physiology, anatomy, and pathology when they treat of topics that 
bear directly on his own studies. To read such literature, appre- 
ciate the points of discussion, and make decisions as to weight of 
evidence, requires at least a practical elementary knowledge of the 
subjects. 

But it may be objected that, with accurate book learning and 
good diagrams, one can gain sufficient insight without going to 
the trouble Of taking the practical courses. This objection is more 
real practically than rationally, for many do not care for vivisec- 
tion, and much less dissection. It is a well-known difficulty^ 
common to medical schools, to obtain faithfulness in dissection. 
There seems to be a natural disinclination, not of the nature of 
dread or disgust that may appear on first entering the dissecting 
room, but quite ainotber feeling, that is easier experienced than 
described. The physiological psychologist who has had no medi* 
oal training is very liable to have a strong disinclination to prao* 
tical work in anatomy, even if he believes in its utility and neces- 
sity. Then there is sometimes the feeling that it is so much easier 
and saves time to eit quietly in ohe*s own room and study the books 
and diagrams. 

It may be said that some good workers in physiological psy- 
chology have never had this preliminary training, bat this is 
rather in spite of such training. As is well-known, many stu- 
dents of philosophy, having become dissatisfied with its methods 
and results, have turned their attention to experimental psychology, 
and have neither time nor opportunity to return to preliminary, 
work, which they could have done had they known beforehand 
the subsequent direction of their studies. 

The fact that the majority of leaders in the department of 
physiological psychology were previously physicians or students 
of medicine indicates the direction which the training in physio- 
logical psychology should take. . A. BI^cDonald, 

WathlnfioD, D.C. 



Anthropology. 



The science of anthropology has so far progressed that it is de« 
sirable to keep a satisfactory account not only of its operations 
but of its resources. Under this head should be included: 1. En- 
oyclopsddic works, general treatises, annual addresses, courses of 
lectures, dictionaries, general discussions, and classifications of the 
science as a whole. 2. Societies, their organisation, scope, his- 
tory, enterprises, and publications, as well as annual assemblies, 
caucuses, congresses, national and international. 8. Periodicals, 
devoted as a whole or in part to anthropology. 4. Museums and 
laboratories, public and private, expositions and loan exhibitions. 
6. Libraries, galleries, portfolios, etc., including instructions to 
collectors. 

At this time it is desirable to know what is doing in each State 
along the line of anthropology. We all know pretty well the 
work doing in Massachusetts; but where should we look for the- 
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arcbceological and anthropological resoorcee of Maine, New Jersey, 
Kentucky, Oregon, etc. There are id all the States societies of 
natural history, and it would be pleasant to know whether they 
discuss anthropological topics. Many private collections of great 
value are to be found in the States ; who knows about them ? Now 
I shall be delighted to have the following questions answered with 
reference to every State in the Union: 1. Name of society, publi- 
cation, or collection, public or private, devoted to the whole or a 
part of anthropology. 2. The nature of this relation to the science 
with lists of printed books or references in print to these. 8. The 
name and address of the person who will be glad to give inft^rma- 
tion. O. T. Masox. 

Smitbtooiui Institution, Waehington, D.C., Mar. II. ^ 



The Aboriginal American Tea. 

COMiCENTiNO on my recent query as to any recent use of Ceano- 
thtis Americanus as a substitute for China tea, Professor W. J. 
McGee of the United States Greological Survey writes me : — 

'* Your little note in a current number of Scieitce on aboriginal 
tea is before me. The eastern portion of the Qreat Plains, in- 
cluding Iowa, Illinois, and parts at least of Missouri, Minnesota, 
and Wisconsin, is a favorite habitat of the so-callei '* red root" or 
** red-root tea" (Geauothus Americanus): and during war times, 
when the prices of tea and coffee were prohibitory, so far at least 



as first settlers in that country were coocemed, nuiny substitutes 
were employed. The common substitute for tea was the red -root, 
and it was very largely used in this way. Tbe commonest sub- 
stitute for coffee was rye, usually mixed with a small quantity of 
the coffee berry, both roasted and browned in the usual way. I 
should say, perhaps, that the identification of Ceanoihus Ameri- 
canus is partly my own and may possibly be erroneous." 

I hope we may have other such interesting and valuable re- 
plies. Jed. Hotchkiss. 

Staunton, Va. 



The Date of DiscoTery of the Galapagos Islanda. 

I AM inlebted to Dr. H. Wichmann, the editor of Petermann*8 
MitteUungen, for an answer to my question in Science of Jan. 15, 
1892: *' At what time were the Galapagos Islands discovered?" 
Dr. H. Wichmann kindly calls my attention to a paper on the 
history of discovery of the (Hiapagos Islands, by Tim^nez de la 
Espada, published in Boletin de la Sociedad Oeoffr, de Madrid, 
Oct-Dec, 1891., XXXL, Nos. 4-6. From this it is evident. Dr. 
Wichmann writes, that the discovery of tbe islands, <' Archipelago 
Encantado/' was made the 10th of BCarch, 1535, by Fray Tomas 
de Berlanga, Bishop of Castilla del Oro, whose report is printed 
in the paper. G. Baur. 

Clark Unlvenity, Woroaetor, Mass., Mar. 14. 
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CALENDAR OF SOCIETIES. 

Philosophical Society, Washington. 

Mar. 12. — B. Pickman Mann, An At- 
tempted Solution of a Social Problem ; Alex. 
S Christie, Remarks on the Diurnal Varia- 
tion of the Barometer; G. M. l^barle. On a 
Simple Form of a Double Image Microme- 
ter. 

Society of Natural History, Boaton. 

Mar. 16. — J. Walter Fewkes, The Moki 
Snake Dance. 

Oriental Club, Philadelphia. 

' Mar. 17. — Cyrus Adler, An Account of his 
Recent Travels in the East. 

W^— ■— ^— P— M^— ^M— i1— ■— ^— — ^— ^ 

Publications received at Editor's Office. 



GoxjUKT, B. Hnmaalty in its Oil^n and Barlf 
Growth. . Chicago, Open Court Fab. Co. 12«. 

• 409 p. 91.50. 

HoooswBRrF, J. A. Magnetic Obienrations at the 
U. 8. Naval Obaervatorj. Washington, Gorem- 
ment. 4". Paper. 99 p. 

Mabsh, C. C. Report apon some of the Magnetic 
Obeeryatories of Enrope. Washington, Govern- 
ment. 4*. Paper. 87 p. 

U. 8. Nayil OBsny-ATORT. Meteorological Obser- 
rations and Results, 1868-1887. Washington, 
OoTemment. 4^. Paper. 261 p. 
8. CoxsT AMD Gbodktzo SuiiiViT. Rcsults of 
Magnetic Obsenratlons at Los Angeles, CaU- 
fomia, 1882-1889. Part I. VTashlngton, OoTem- 
ment. 4^. Paper. 42 p. 

Early Expeditions to the Region of Bering Sea 
and Strait. Washington, Goremment. 4°. 
Paper. 14 p. 

•International Geodetic Association. Ninth Con- 
ference. Wsshlngton, GoTernment. 4". Paper. 
12 p. 

-Notes on an Early Chart of Long Island Sound. 
Washington, GoTernment. 4«. Paper. 4 p. 

an Approximate Method of Computing Prob- 
sble Error. On the Determination by Least 
Squares of the Relation between two Variables. 
Washington, Government. 4<*. Paper. 16 p. 

On the XTse of Observations of Currents for Pre- 
diction Purposes. Washington, GoTemment. 
4'». Paper. 12 p. 

The National Phototypes of the Standard Metre 

and Kilogramme. Washington, Government. 
4<>. Paper. 28 p. 

The Relation of the Tard to the Metre. Wash- 
ington, Government. 4*>. Paper, ft p. 

—Tides at Sandy Hook. Observed and Predicted 
Times and Heights during the year 1869. Wash* 
ington, Goremment. 4". Pap^r. 10 p. 

Wbtmpcr, Edwabd. Travels amongst the Great 
Andes of the Equator; with Supplementary Ap- 
pendix. New York; Charles Sorlbner's Sons. v*. 
2 vols. Pp.486, m. 
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Business Department. 

^- — — I - - - - ir — ■ ■ ■ - ■ II ■ _ 

Geo. L. Enfi^lish & Co.. mineralogists, 738 
and 786 Broadway, New York, have just re- 
ceived a large lot of fine cut Opals, which 
ware secured by Mr. Niren in. Mexico, and 
they are prepared to sapply costomers at an- 
precedently low prices. Bead Adyertisement. 

A Catalogue of an Bxhibition of Studies, 
Drawings and Sketches by Turner, Gains- 
borough, Blake, and other contemporary 
English Masters Just opened at the Kepjael 
Ghulery is published by Frederick Keppel & 
Co., 20 East Sixteenth Street, who will 
mail a copy to anyone mentioning Scnicox. 
There are 140 drawings shown in pencil, 
ink and water-color memoranda, but little be- 
ing finished work, and consequently more 
interesting to the student. 

J. H. Gk>od win's Improved Bookkeeping 
and Business Manual, advertised on title 
page of this number, is all that the author 
claims for it. That more practical informa- 
tion about bookkeeping can be obtained from 
this book than from any college or school 
course is abundantly confirmed by the ex- 
perience of the writer with the earlier edi- 
tions, as well as that of his sons, now suc- 
cessfully established in business^ and who 
gladly acknowledge their indebtedness to 
this one publication for the help it has given 
them unaided by a teacher. The later edi- 
tions contain many improvements which 
make the publication increasingly valuable. 

Exchange. 

SPreeofcharffe to all, if of satisfactory character, 
dress N. D. C. Hodges, 874 Broadway, New York.] 

For sale or exchange. Das Ausland, zo vols., i8Sa to 
1891, including 6 vols, oound, | in numbers. Wheeler 
Survey, vol. t. Geog. Report; also vol. 6, Botany; Pro- 
duction of gold and silver in the Uni.ed States, 1880, 'i, 
'a, '3. *^; Selfridge Isthmus of Darien. Will sell at very 
low prices. J. !•'. James, 1443 Corcoran St., Washing- 
ton, D. C. 

Cheqiical Libraiy for sale. Fresenius Zeitschrift filr 
Analytische Chemie. Complete 30 volumes, bound, at 
f ^ 50 per volume. Fehling's Handwortcrbuch der Che- 
mie, « volumes, bound, and 5 parts of Vol. 6 (not yet 
compjeied),at $5 each for the bound volumes, snd 40 cts. 
per part for the subsequent numbers. A list of other 
chemical and mineratngical woiks will be furnbhed on 
application. Address P. O. Box 477, Wauwatosa, Wb. 

For exchange. — A fine thirteen-keyed flute in leather 
covered case, for a photograph camera suitable for mak- 
ing lantern slides Flute cost $S7, and is nearly new. 
U. Ci. COX, Mankato, Minn. 



Wants. 



Any PetM^n *€€kimg a petition /or which hs is qmmli' 
$€dby hit scientific attaimtntnts^ eranyptrten tetkinj^ 
sonu one t0 JUl a ^etitivn eifthts character y he ti thai 
e/a teacher e/ tctenceyChemitts drauHttttmaUy »r z^keU 
met^ can have the * Want ' in»ertea nnder thit head 
at xo centt a cenf$t line. Nothing inserted at lest than 
50 centt a time prepaid by stamps^ if mast cenvenient. 

TRANSLATOR wanted to read Qennan arobitec- 
tural works at sl^ht (no wrltios). One familiar 
with technical terms desired. Address **A./' Box 
149, New Tork Post Offlee. 



ANTED.— A position in a manofaotoriiig estab- 
V V itaiiment by a manafaetaring diemi^ of In- 
ventive ability. Address M. W. B , oare of Science^ 
874 Broadway, N. T. 



W 



WANTBD.->Books on Anatomy and Hvpnofeiam. 
Will pay cash or give similar books in ex- 
change. Also want medical battery and pboto out- 
fit. DR. ANDBBSON, I8B State street, Chioago, lU. 

WANTBD.— A* college graduate with some normal 
training, to teach the scleoeea, at $1,800 per 
Tear, in a Southern college. A Baptist or a Metbod- 
Ist preferred. Must also be a firsi-olass Latin 
scholar. A. H. Beals, Box K, MilledgeTille. Qa. . 

,1 ' 1-1 

APB0PBS80BSHIP in Chemistry is wanted by 
one who has had five years' experience in that 
capacity. Would prefer to give instmotion hj 
lectures and experiments rather than by text-book 
methods. Would like a position in a coUese or uni- 
versity where there is a good student's laooratorj. 
Special points of strength claimed are: Q) Thorough 
control of a class and good order during ieoturea 
and recitations. (X) Accuracy in experimenting 
with chemicals and skill in the manipulation or 
chemical apparatus. The permission of seyeral dis- 
tinguished educators has been given to refer to 
them if required. Would not care to accept a po- 
sition paying less than 91*500. Address B.s., oare 
of Science, Advert isiog Dept., 47 Lafayette Plaoe, 
New Tork. 

A DDRESS WANTED.— Will some one please send 
r\ the address of the Secretary of the American 
Philological Society. Also that of Herbert Spencer. 
ADDISON,'' Room 84, 164 Madison St., Chicago, III. 



ti 



A DDRBS8ES of Old Book Dealers wanted.— Wish- 
r\ ing to obtain a cumber of old books out of print, 
I very much desire the addresses or catalogues of 
rare second-hand book dealers. Ifathere is a direc- 
tory or list of such dealers I should like to obtain 
possession of one. W. A. BLAKBLT, Chicago, 111. 

WANTED.— (1) A white man versed in wood acd 
iron workioK, able to work from speoifloations 
and plans, suited ror an instructor of boys; his bus- 
iness to have charge of shops of school, outline and 
direct the work for foremen and students; salary to 
b9 9lt000 per annum (nine months). (8) A man 
(black preferred) to teaoh the colored, iron working 
and fonring, subordinate to the precedinit; salary, 
97S0. (f) A man (white) competent to take olaMes 
in engineering (assistant's position), but with tbe 
ability to perform any of the work required in aar 
of the ordinary engineering courses of our unrrersi- 
ties; saUry from tl.OOOto 9l,B0a A. H. BEALS, 
MUledgBTUIe, Ga. 



March i8, 1892.] 
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BOOK-REVIEWS. 



A Manual of the Steam-Engine. Part I[: Design, ConstTUctioD, 
and Operation. B; R. U. Thurston. Nen York, Wiley. 
8°. t7.M. 
Thk Orel part of the "HsDiial at the Steam-Eo^De" we have 
airead; Doliced. Its purpose n-as twofold : (1)th« derelopment 
or tl)e mathematical theory from the Bimple form appiicable to 
the Garnot engine to a form that would assist the Tnechanical 
eDKineerin following the flow of foerg; into the engine of practice 
and its conversion' into potrer or loes in manj ways; (3) thesppli- 
cBtioD of the principles of Ihermo-dynatnicd and the data ohtaiaed 
bjeiperiment to the computation of the quantities of heat, steam, 
and luel requiredTor ihe production of power in a giyen engine, 
and the determination of Ihe proportionf of engine and distribu- 
tion of steam that would give the best result. 

But so much has been gnined bj experience, simp!;, in the de- 
defign BDiI construction of engines, aside from the progress based 
on theoretical consirierutioai alone, that the author has pTefeired 



Part 11. of bis Manual to cover the more usual methods of design, 
construction, and operation of the atetm-engine. Part I. contains 
the scholastic foundation; Part II., the practitioner's super-strac- 

Tbe two volumes already issued, it is proposed by the author, 
are to l>e followed by a third, which shall contain worltinj draw- 
ings of the latest and beet modem machinery of this class. The 
(bird port will, therefore, provide an atlas of sucb drawings, with 
concise accompanying test. 

After treating the portions of his subject which are recognized 
as belonging to mechanical engineering, our author, in the last 
chapter, treats of the financial element in the theory and practice 
of steam-engine construction. This is something quite novel, and 
Professor Thurston looks to his friends for such criticism as will 
lead to llie further development of thia branch of the subject. 
Designing for a minimum cost is a matter which every experienced 
member of the profession has constantly been compelled to con- 
sider; but scientific methods of computation of minima rarely 
iiave been known or practised. 



Biiaastion 



A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. ■ 

Dr. Edwin F. VOU, Portland, He., says: 
'1 hare lued it in my own case when suffer- 
ing from Dsrvoui exhoastion, with gratifying 
results. I have prescribed it for many of 
(he varions forms of nervous debility, and it 
has never (ailed to do good . " 

Descriptive pamphlet free. 

Rmford Ch<nlc*tW>rkl, FV*«>d«iKfl, R. 1. 



MINERALOGY. 



CoBTSfl of Umrilo^ for Tomg Poople. 

CondaDttdfaroomapoDdcnae; miDanlBftnil books 
First 0»dB," one doUr; 



poaU^, tS c 



rati, itendloroli 

OUST AVE I _ 

CeBtnl Hl|;h Sohi 



irgh. Pk. 
Meilciui lo. 



GEM 0P«L8. .'KSJVS.IS 

cailty. wc ue DOerlnKllitiii at abom ao»-lltUi 

prlcen mc n. tlM. O. p. Tbis 1* > nn omidniinltr to 
MCorvft niieniDT«7clwftp. UDpp.lllDenlCauliwiio 

Uc.. Id clatliKc^apiilnneiit «c. Oio. L. Enolish A Co.. 
MlDT nloctBU, n> Uld nB Brqsdnn]'. Nbo Vork dt;. 



90 OBnrrONBS FBEE •■ ■ premlDBi 
valUi TBB GBBAT DITIDB. 

ThHe Gomatonn kn cuf anil jioliihal reuty (i 



ESTERBROOK'S 
STEEL PENS, 

01 SUPSRlOa AND STANDARD QOAIITT. 
Leading No^: 048, 14, 130, 135, 23S, 333 

Ttor Sslfl »ir mil MaKwtera. 

T» EtntHHR STIEL PH I 

- ' - Ht.. «»« 



raoKlBbalk, 






Ni^^^l^k^ 


\ 




MEMORIAL 




AKD 


^ 




HISTORICAL 





^ 


TABLETS 


i 





TABLETS EXECUTED l.V METAL, 

OR MARBLE 4ND MOSAIC. 

PHOTOGRAPHS ON REQUEST. 

ILLVSTKA TED HANDBOOK FREE. 



H. H. UPHAM & CO., 

MEMORIAL TABLETS 

In Brass and Bronze, 

S4 So. Finh Ave., IMF Bleeoker St., N. Y. 




DO YOD INTEND TO BDILD? 



UjDD iDtand to build. It will be > mistake nol 
HOVJIBS,'* ao-w kmoRed [d ibrec Tohimes. 
floor pU», deeortptlODB, uid eitlmatea ol coal 



wblob eu«ble j-on t( 



■end ror"8ENBIBLBI.niV-r<nT 

them fou vUl Bail penpeotlTt Tlewa, 
- •"' .-—-•■-1 deilirna r»r 

orWl»rrel* "lU roar balld- 

VoL I. coDialsa » oopTriglited dr " 



houses. ooatlOH betvcen tUO aod %\9X>. Vol. II. aoolalna U copTrlahted dealgaa. traOO to 
-'^— fKOO. Tol. III. oonlalna 3(. copfrtgfated deal«na, 13000 to StMOO. Frtca. bj- mkll, |I,00 



•Bctat «r I3.00 for tbr 

"COLONIAL UOIIShH," a rolume ■howInK PenpeotlTaa ud Floor Plana ol 
hontes amused Id the iDlmltable stria o( the Colonial ArobltKture, and haTln^ all nodeni 
amDc«neDts for oomfort. Price. IS.OO. 

•''VlCTDBBBaiTB HOVSES FOB BOBB8T AND SHOBK"tL-Thla ahoir 
PerapeotlTM and Floor Plans of now dral^a for SaoiDier Cotlagea, irblcb are ronuDtla 
ooBTCDleDt, and ch«ap. Price tl.OO, b; Ball.; 

N, D. G. HODGES, 87i Broadwaj, Nei YoA 
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DRY GOODS, ETC. 



LYONSSILKS. 

Special attention is invited to an 
importation by last 

FRENCH STEAMER. 

TAFFETAS RAYE GLACE, 

MOIRE ANTIQUE 

RITE, 6LACE, CilELEOH UB FiCOUE, 

SATIN GLACE. 

SILK MD WOOL FABRICS. 

ONDINE, 

Veloutine, Beng-aline, 

Plain, Glace, and Barre. 

GRENADINE, 

Raye. Moire, Facojine. 

Gazes, Crepes. 



5Jtoa2Wt« C& ^^t& 4t. 



NEW TOKK. 



SaveMoney 



B7 PUBCHASINO 



Dry and Fancy Goods 



THBOU0H 



KOCH & CO.'S 

niistnted FisUn Citilojie. 

'* Kooli M- Co.'s CAtalogn* is »h*iuebokl neoeMitx. 
It lUmtrates and deaeiibes erenrtlilng aaeful an 
wall aa ornamental for the wear of either yoang or 
old and for the fomlabing and beantiftlBR of a 
home, and their ^ooda are the cheapest without erer 
•aozlfloing qoality to price.''— Ub&ai4>. 

Spring and Snmmer Edition ready March 

10. 16M)2, and will be mailed free Ujpon ap- 

plioatioil to anyone residing oat of rown. 

H. C. F. KOCH & CO., 

West i2Sth St., "^IfiS'* 

(Formerly Sth ATenne a«4 90th Street.) 

NEW YORK. 

In writing pUtue mmktion BomrcB. 

SHOPPING BAGS. 

A Lady in reduced circmnstancee would 
like to take orders for shoppiiig baga of 
iUk and canTaa. Superior workmanship 
and choice material guaranteed. Price, 
f 6.00. Address '• RELIABLE," Care of 
Taylor's Advertising Office, 47 Latsyette 
Place, New York. 



PINANCIAL, 



THE 





]«ll To 



COMPANY. 

98 ILK ST., BOSTON, MASS. 



This Conpany owns the Letters 
Patent granted to Alexander Gra- 
ham Bell» March 7th, 1876, No. 
174,46^, and January SO, 1S77, 
No. 186,7S7. 

The Transmission of Speech by 
all known fbrms of ELECTRIC 
SPEAKING TELEPHONES in- 
fhringes the right secured to this 
Company by the above patents, and 
renders each individaal user of tel- 
ephones, not tarnished by it or its 
licensees, responsible for such un- 
lawful use, and all the conse- 
quences thereof and liable to suit 
therefor. 

Hew Method of Protecting Property 
fromLightmng. 

The UgbtniDg Dlspeller. 

Price, $20 to $30.— According to size. 

The Patent Lightning Dispeller is a conduc- 
tor specially designed to dissipate the energy 
of a 'lightning "discharge, — ^to preyent its 
doing hfurm, — placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against th^ principle of the 
Disjpeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. ^ ' . 

Correspondence solicited. 

AGENTS WANTED. 

The AmericaD Lightning PnteeflOiCompiii 

United Banic Building, Sioux'City, iowa. 



LIFE INSURANCE. 



1 nuUiVlll FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Take full charge of property for the 

EASTERN INVESTOR. 

City, Town, and Suburban Lota, 

Garden, Fruit, Hop and Timber Lande. 

Address 504 California Brk,Taconia,Wash. 



TAGOHA 



SOUTH BEND 
PU6ET CITY 



INYESTMENTS 



I OIJARANTBB \% per cent per annnni 

JEh any of the abore cities. I hare made from 40 to 
50 per cent, per annum for non^residentB. I also 
make first mortgage, improred real estate loans on 
unqaestionable seonrities from 8 to :0 per cent, per 
annum net. Also have ohoioe bargains in Farm 9 
H«p« Kay and Garden lianda. Correspond- 
enoe Solicited regarding Western Washington. All 
inquiries answered promptly. Address 

A. €l 8ICKBL8, Taconsat 'Waalftington. 



THE NORTHWESTERN HDTUAL 
LIFE INSURANCE GOHPAMT 

Stands to-day, as it has done for 
so many years, in advance of all 
competitors. 

Its settlements of Tontine con- 
tracts taken ten years ago show 
X89Z surplus results of from 45 to 
70 per cent, in excess of other 
companies. 

Its annual dividend-paying pol- 
icies are returning two, three, and 
in some cases nearly four times 
the dividends under similiar poli- 
cies of our chief competitors. 

The Northwestern's investment 
contracts, aUTofding the highest 
guaranteed incomes on the cost, 
are far more profitable than 
any similar contract elsewhere ob- 
tainal^le. The Northwestern also 
has by far the largest percent- 
age of real surplus excluding Ton- 
tine accumulations, over valuation 
of real estate, market value of 
securities over cost, etc. 

The charter of the Northwestern 
prevents investmentSs in flnctu- 
ating securities, and absolutely 
provides against the misuse of 
proxies. 

If you care for an exact state- 
ment at your age, giving results 
and cost of policies, you can ob- 
tain same by requesting proposi- 
tion by mail for a policy combining 
cheap life insurance and invest- 
ment feature or income for old age, 
as an added value— naming yearly 
cost not to be exceeded on given 
age at nearest birthday. 

Address HENRY F. TAYLOR, 
Uptown Branch Agency oi the 
Northwestern Mutual Life Insur- 
ance Company, Maclntxrog -Build- 
ing. No. &74 Broadwiiy, NffrYork. 
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THE PUMA, OR AMERICAN LION.* 

The puma is the only large, unspotted, native American 
cat. The general color of the fur is tawny, but on the under 
surfaces of the body it is whitish. The color of the central 
line of the back is darker than that of the sides and the end 
of the tail is dusky brown. The ears are black externally, 
with a central whitish area. The upper lip is white from 
the nostrils to the middle of the mouth, and at the latter 
point is a prominent black spot. The nostrils are flesh-col- 
ored. Baird compares the color of the puma to that of the 
Virginia deer, and states that it varies with the seasons as it 
does in the deer; that is, the summer coat is reddish and the 
winter coat grayish. 

There is much variation in color among individuals of 
this species, but it has not been proven that this is correlated 
with the varying climatao conditions of its range. The oc- 
currence of albino pumas in the Alleghany Mountains and 
in New Mexico has been reported, but not authoritatively. 

Burmefster remarks on this point: ^'Very rarely individ- 
uals of this species of a brown, nearly black color have been 
found, while differences in color between yellowish-brown 
and yellowish-gray are not rare. I am aware that individ- 
uals nearly white and others, pearly black have been ob- 
served, but I have never seen such myself.*' 

New-born pumas are very different in appearance from 
the adults. Instead of being of uniform color, the back and 
legs are covered with large blackish-brovf n spots, and the 
tail is ringed with the same color. According to Dr. W. A. 
Conklin these markings disappear in about six months after 
birth. 

The male puma in the National Museum is of the fol- 
lowing dimensions: Head and body, measured along the 
curves, 53 inches; tail, 26|^ inches; height at the shoulder, 
22^ inches. Audubon and Bachman give the following 
dimensions of a male killed by J. W. Audubon at Castroville, 
Tex., Jan. 28, 1846. From point of nose to root of tail 
(whether measured along curves, not stated), 5 feet 1 inch; 
tail, 8 feet 1 inch ; height of ear posteriorly, 3 inches. 

The male puma measured by Azara was somewhat smaller, 
the head and body being 51^ inches and the tail 29 inches. 
The system of measurement is not given. 

The average dimensions obtained from these three indi- 
viduals are: For the head and body, 55^- inches, and for the 
tail, 30f inches; total, 85 inches. 

I have found no authentic record of ahy individuals 
measured before skinning of which the dimensions were 
greater than those of Audubon^s specimen mentioned above. 
The total length in that case was 8 feet 2 inches. There are, 
however, records of measurements of flat skins of greater 
size. I have myself measured a skin from Colorado in the 
National Museum, No. 19,906, of which the total length in a 
straight line is 8 feet 4 inches. Mr. Livingston Stone states 
that the skin of a puma killed on the McCIoud River, O-ili- 
fornia, '* measured 8J> feet when stretched." The average 

> Atotract of a paper in Uie latast Report of the National Museum 



total length of nine flat skins of adults in the possession of 
Mr. F. S. Webster of Washington is 7 feet 4 inches. 

The area over which the Puma ranges extends from New 
England and British Columbia to the Straits of Magellan. On 
the Atlantic coast of North America the species has appar- 
ently not been found in the States of New Hampshire, Rhode 
Island, New Jersey, or Delaware. On our northern boun- 
dary I find no mention of its having been found in Michigan 
or Indiana. In Ohio it was extirpated prior to 1838, and 
probably more recently in Illinois and Indiana. I find no 
record of its occurrence in Nevada, but as it has been found 
in the surrounding States it seems improbable that it should 
be entirely absent there. 

With these exceptions there are recorded instances, more 
or less numerous, of the occurrence of the puma in every 
State and Territory of the Union, dating from the beginning 
of the century. > Like many other large American animals, 
however, the puma has retired before the advance of civili- 
zation, and in many of the more thickly populated States it 
is improbable that even stragglers could be found at the 
present day. 

The puma occurs throughout Central America and in all 
parts of South America to the Straits of Magellan. 

The first mention of the puma appears to be the remark 
in the letter of Columbus regarding his fourth voyage in 
1502. In the narrative of his exploration of the coast of 
Honduras and Nicaragua he writes: '' I saw some very large 
fowls, the feathers of which resemble wool, lions [le<mes]y 
stags, fallow-deer, and birds." 

There are also references to the occurrence of the puma in 
North America of very early date in the narratives of Lau- 
donni^re, Hariot, Coronado, Hawkins, and others. 

The puma, regarded as a species, possesses in a remarkable 
degree the power of adapting himself to varied surroundings. 
He endures severe cold in the winter in the Adirondack 
Mountains and other parts of our northern frontier, and 
tracks his prey in the snow. He is equally at home in the 
hot swamps and canebrakes along the river courses of our 
southern States. In South America he inhabits the treeless, 
grass-covered pampas as well as the forests. In the Rocky 
Mountains, as I am informed by Mr. William T. Hornaday, 
he ascends to the high altitudes in which the mountain sheep 
are found. Mr. Livingston Stone saw tracks of the puma 
on the summit of Mount Persephone in California, at an 
elevation of 3,000 feet. Similarly, Darwin states that he saw 
the footprints of the puma on the cordillera of central Chili, 
at an elevation of at least 10.000 feet According to Tschudi, 
the puma is found in Peru in the highest forests and even to 
the snow line (though seldom here). A writer in the ** En- 
cyclopaedia Britannica" states that *4n Central America 
it is still common in the dense forests which clothe moun- 
tain ranges as high as 8,000 or 9,000 feet above the sea- 
level." 

In these difi'erent regions the puma always selects for his 
abode such spots as afPord some shelter, but we find him in 
the thickets and copses, rather than in the great forests. 
** Those panthers that we have observed," writes one of the 
naturalists of the Mexican Boundary Survey, ** were always 
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found in the most solitary places, geaerally where there were 
thick bushes, and in the viciaity of rocky spots, affording 
caverns for secure concealment, and in which to bring forth 
their young." 

The puma seeks his prey chiefly at dawn and twilight and 
under cover of night, but he also sometimes hunts by day. 
The different species of American deer are his principal 
quarry, but he preys also upon smaller mammals. He will 
even f^ upon the different species of American porcupines, 
despite their quills, which lacerate his mouth and face. 
Audubon and Bachman state that raccoons and skunks, as 
well as birds, form a part of his food, and that he will eat 
carrion when hard pressed by hunger. To this list Brehm 
adds the South American coati, agouti, and paca, and the 
rhea, or American ostrich. Dr. Coues and Yarrow state 
that in New Mexico and Arizona the puma kills hundreds of 
wild turkeys and has indeed broken up many of the former 
breeding-places. Pennant asserts that the wolf serves the 
puma for prey. This is improbable. Nevertheless, he re- 
ports that there was in the Museum of the Royal Society of 
London the skin of a puma which was shot shortly after it 
had killed a wolf. 

Of the larger domestic animals, such as the horse and cow, 
the puma attacks only the young, but he will carry off 
a full-grown sheep from the fold, and not unfrequenUy preys 
upon the llama in South America. 

In the less settled portions of America the puma has proved 
at times a great hindrance to stock raising. Kennerly states 
that in Sonora, Mexico, it kills maay^ colts and calves, and 
is poisoned with strychnine by the herdsmen. Mr. C. H. 
Tbwnsend remarks, in 1887: ''It is practically impossible to 
raise colts in the Shasta County hills, California, on account 
of these pests. They destroy many hogs and young cattle 
also, but do not present so serious an impediment to the 
keeping of these animals as in the case of horses." I have 
recently received similar reports from other sources. 

The puma does not ordinarily attack men, but, on the con- 
trary, when surprised attempts to flee from them. Never- 
theless it seems probable that some individuals, when strongly 
pressed by hanger, or moved by other unusual circumstances, 
may be emboldened to make such attacks. Hensel afflrms 
that such is the case. Darwin states that he had heard of 
two men and a woman who were killed by pumas in Chili. 
McMurtrie mentions that a woman was killed by a puma in 
Pennsylvania, January, 1830. That the puma sometimes 
kills the hunter who has Wounded him is doubtless true, as 
any wounded animal is likely to turn upon its persecutor, 
but this is quite different from an unprovoked assault 

It is the habit of the puma to spring upon his prey from 
an eminence, such as a ledge of rock or a slight rise of 
ground. If he fails to strike his victim, he seldom pursues 
it for any considerable distance. In northern regions, how- 
ever, he sometimes pursues the deer when they are almost 
helpless in the deep snow. It was reported to Darwin that 
the puma killed its prey by jumping upon the shoulder and 
turning the head back with its paw until the vertebrae of the 
neck are broken or dislocated. Azara ascribes the same habit 
to the jaguar. 

The female brings forth her young in some secluded spot. 
In the Adirondacks, according to Dr. Merriam, ''the lair is 
usually in a shallow cavern on the face of some inaccessible 
cliff or ledge of rocks." "In the Southern States," says 
Audubon, " where there are no caves or rocks, the lair of the 
cougar is generally in a very dense thicket or in a cane-brake. 
It is a rude sort of bed of sticks, weeds, leaves, and grasses 



or mosses, and where the canes arch over it, as they are ever- 
green, their long pointed leaves turn the rain at all seasons 
of the year. 

From two to five young are bom at a time. Bartlett states 
that in captivity the number is usually two, but sometimes 
one. Their young are reared without difficulty. They are 
brought forth at the close of winter or early in spring in the 
northern parts of the United States, and at the beginning of 
summer in South America, that is at the end of December. 
The period of gestation is from thirteen to fourteen weeks. 
The young first open their eyes when nine or ten days old. 
Their total length when born is from 10 to 12 inches. Dr. 
Merriam .is of the opinion that in the Adirondacks the puma 
does not breed oftener than once in two years. 

The age which the puma attains in the state of nature is 
unknown. It may be remarked, however, that one lived in 
the Zoological Qurden at Frankfort. Germany, sixteen years, 
one month, and nine days. It died from injuries received 
by accident, Oct. 13, 1878. Dr. W. A. Conklin states that 
the various species of cats live in captivity fifteen or sixteen 
years, but show signs of decay at twelve years. 

Authoritative writers upon the habits of the puma in North 
America agree that the adults do not commonly or frequently 
make use of trees except when traversing precipitous cliflb 
or when pursued by dogs. Under the latter circumstances 
they do not climb into a tree, but jump upon the nearest 
branch, even though it be at a considerable distance from the 
ground. Rengger, in his "Travels in Paraguay," however, 
states that both the puma and the ocelot climb well, and 
that in the forest they make their flight not only on the 
ground, but also by springing from tree to tree. He tells us 
in another place that he once saw a puma chase a troop of 
monkeys through the forest by jumping from bough to 
bough among the trees. However incredible this may at first 
appear, it becomes less so when we consider the wonderful 
denseness of the South American forests, described by Hum- 
boldt and other writers. 

The puma, like the cat, has the habit of scratching the 
bark of trees with its claws, for the purpose of sharpening or 
smoothing them. Having mentioned this habit as possessed 
by the jaguar, Darwin writes: "Some such habit must also 
be common to the puma, for on the bare, hard soil of Pata- 
gonia I have frequently seen scores so deep that no other 
animal could, have made them." 

Many reliable authorities are agreed that the puma does 
not ordinarily emit loud cries or screams, but Kennerly, one 
of the naturalists of the Mexican boundary survey, states 
that on one or two occasions the cry of the puma was heard 
at a distance, and Schott writes as follows: " After dark his 
mournful note is heard resounding through the solitudes of 
the deserts. The note, listened to once attentively, is apt to 
make a deep, lasting impression. The different native names, 
as pronounced in Spanish, sound very appropriately to the 
note, and it is likely that the cry of the animal forms the 
base of its names. The note itself is often several times re- 
peated, with intervals of from two to four minutes. As 
night advances the cry is heard but rarely." He also writes: 
" A puma was killed on the Rio Bravo, between Fort Dun- 
can and Laredo. During hi^ struggle with the hunters and 
dogs he raised a terrible cry, twice or thrice, to express his 
rage, and perhaps also to give his family the notice of dan- 
ger." Dr. J. A. Allen reports that he once heard the puma's 
cry near his camp in Montgomery, Colorado. Eliot like- 
wise statics that he heard the cry of the puma at night, while 
camping on the St. John's River, Florida. He did not, how- 
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ever, see the animal, Darwin states that the puma does iiot 
often utter cries. He writes: **It is a very silent animal, 
uttering no cry, even when wounded, and only rarely during 
the breeding season/' 

In captivity the puma purra when pleased, after the man- 
ner of the cat, and the female has been heard to utter a 
mewing sound. 

The flesh of the puma is eaten by certain of the South 
American Indians, and was likewise eaten by the natives of 
North America, according to Catesby. Darwin, who tasted 
it himself, states that it is white in color and has the flavor 
of veal. Numerous other explorers and travellers make the 
same comment. Azara says on this point: ^'I have known 
my peons to eat it in preference to beef, even when that meat 
was to be had in abundance." 

The puma is known under a multiplicity of English names. 
Among these are panther, painter, cougar, catamount, wild 
cat, American lion, California lion, silver lion, mountain 
lion, and tiger. 

The word puma is the native Peruvian name, according to 
Garcilasso de la Vega, La Condamine, Tschudi, and other 
authors. 

Cougar is an English form of the word couguar, which 
Buffon derived by abbreviation from cugu/ocuara. This 
latter word, lengthened to cuguacuarana, is, according to 
Markgrave, the native Brazilian name. Azara, however, 
states that the ancient name, used by the Guarani Indi- 
ans of Paraguay was gUazUard, Others called it yagtta- 
Pit&, meaning red yagda, or yagUati meaning white 
yaga£. 

The word *' painter" is a corruption of panther. It is 
unfortunate that this latter name has gained general accept- 
ance in the United States, sinceHhe true panther is a spot- 
ted, Old World cat, very different in appearance from the 
puma. 

The name mountain lion is not altogether inappropriate, 
as the puma somewhat resembles the female lion in color 
and general form. From the earliest days the puma has 
been called the lion (Leon) by Spanish Americans and the 
name is still used. 

The names catamount, or catamountain, and wild cat have 
no special applicability to the puma. They have been used 
by English writers to designate the European wild cat {Felis 
eatus) and lynxes, and by Americans have been applied to 
the lynxes of this country. 

Besides those names which are in common use, there are 
some which have been invented from time to time by various 
authors, and are known to ^ zoologists as "'book-names." 
Buffon's name Cougiuir really belongs to this class, as do 
also the names Brazilian cat (die brasilianische Eatze of 
Mailer), the brown tiger of Pennant, and the red tiger {Tigre 
Rouge of Barr^re). 

As already stated, the puma is called the lion (Leon) by 
Spanish-Americans, while the jaguar is styled the tiger 
(Tigre). Early Spanish writers, however, did not always 
distinguish between the two, and sometimes mentioned the 
puma uuddr the name of tiger, or used the name in some 
modified form, as red tiger, etc. Molina states that it is 
called Pagi in Chili, and according to Clavigero, it was 
known to the Mexicans as Mitzli, 

The puma is the Felia concolor of Linnaeus. This name 
has been adopted by subsequeiit authors, almost without ex- 
ception. Schreber, however, has two figures of the species 
in his work on mammals, one of which is styled Felia dis- 
color. 



Molina, in 1782, gave it the name of Felis puma, and 
Lesson, that of Felis unicolor. 

Frkdrriok W. Truk. 



AStRONOMlCAL NOTES. 



A New Comet. 

A VERT faint comet was discovered by Denning of Bristol, 
England, on March 18. Its position is, R.A 22 h., 44 m., 
Dec. + 59**. The daily motion is north, preceding. The 
comet has been observed by Spetater of Vienna, and the fol- 
lowing is his position: March 19.4338 G.M.T., R.A. 22 h., 
46 m., 47.1 s , Dec. + 59^, 17', 43". 

Winnecke's Comet. 

Winnecke^s periodical comet has been found and observed. 
The observation is from Yi«^nna, and the following is the 
position: March 18.4041 G.M.T., R.A. 12 h., 43 m., 27.6 s., 
Dec. + 30°, 36', 38". It is of the twelfth magnitude. 

New Planets. 

A planet of the twelfth magnitude was discovered by 
Wolf on March 18. The following is the position: B.A. 
11 h., 7 m., 20.6 s., Dec + 4°, 44', 49". A planet of the 
eleventh magnitude was discovered by Palisa on March 19. 
The following is the position : R.A. 13 h., 27 m., 0.0 s., Dec. 
-f 9^, 66', 9". G. A. H. 



VENEZUELA AND COLOMBIA. * 

M. Chaffanjon, in a paper read before, the Paris Society 
for Commercial Geography (Bulletin, Tome xiii., No. 4), 
has given a description of these countries and a narrative of 
the journeys he made there during the years 1889-91. Vene- 
zuela has about 750 miles of coast line. From the mouth of 
the Esseqpibo to Guiria Point, known also as Cape Pefias, 
opposite Trinidad, the coast is low and sandy, whereas from 
this point westward to the Gulf of Maracaibo it is in general 
high and skirted by mountains rising in some places to a 
considerable elevation. The chief exports of the country are 
coffee, cocoa, and tobacco, cattle, copper and gold. Colombia 
is very favorably situated, possessing about 600 miles of 
coast on the Atlantic and nearly as much on the Pacific. Its 
harbors are certainly hot very accessible, but Cartagena 
might be converted into a safe and important port. The 
coasts are low and dry, or else swampy. The Sierra Nevada 
produces excellent coffee and cocoa, and travellers speak 
very hopefully of its minerals. Gk>]d, copper, nickel, mer- 
cury and coal have been found. In the neigh Jborhood of 
Lake Maracaibo and the peninsula of Coro coal is abundant, 
and rich springs of petroleum exist. At a distance from the 
coast the country consists of imjnense savannahs, on which 
grow here and there, like oases in the desert, clumps of the 
palms known in this part of America as moriches^ which 
send down their roots perpendicularly into the soil, and by 
capillary action draw up the water to the surface, making 
the ground around them muddy and even dangerous. If . 
from any cause these trees disappear, the soil soon becomes 
extremely arid. Large fortunes are made by cattle grazing, 
and the cultivation of sugar is also an important industry, 
herdsmen eating as much as three or four poands daily of a 
kind of loaf made of sugar. On the high plateaus wheat, 
oats, maize, and potatoes are grown. Caoutchouc and resins 
of various kinds may be collected in the forests. 

1 From Um Soottitih Gaograpbiosl Magasliie. 
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NOTES AND NEWS. 

The laboratory of ezperimeDtal |>Bychology of Columbia' Col- 
lege is established in four rooms, occupying the upper floor of the 
presidents house. These include rooms for instruction and re- 
search, and a dark room for the study of vision. A collection of 
apparatus has been secured at a cost of about $3,500, and this will 
be further increased during the present year. The liberal regula- 
tion recently adopted by the trustees makes it possitde for men of 
science not connected with the college to use the labomtory and 
apparatus for special research. 

— Mr. George W. Field of Johns Hopkins University has been 
appointed to the American table at the International Zoological 
Station at Naples for three months, beginning Sept. 1. The table 
is at present occupied by Professor Wilson of Columbia Uaiver* 
sity. The Americans at the station in 1801 were Dr. C. W. Stiles, 
Mr. W. L. Russell, and Miss Julia Piatt. 

— Steps have been taken towards the organization of Alumni 
Associations of Johns Hopkins University in the North-west and 
on the Pacific Slope.. Preliminary meetings were held on Feb. 33, 
at Madison, Wis., where nine graduates and fellows of the univer- 
sity, members of the faculty of the University of Wisconsin, were 
assembled, and at Berkeley, Cal., where eleven persons met. The 
graduates meeting at Madison were: C. H. Haskins(Ph.D., 1890), 
assistant professor of history; O. L. Hendrickson (A.B., 1887), pro- 
fessor of Latin; H. W. Hillyer (Ph.D., 1885), assistant professor 
of organic chemistry; W. H. Hobbs (Ph.D., 1888), assistant pro- 
fessor of mineralogy and metallurgy; C. F. Hodge (Ph D., 1880), 
instructor in biology; J. Jastrow (Ph,D., 1886), professor of ex- 
perimental psychology; H. B. Loomis (Ph.D., 1890), instructor in 
physics; F. J. Turner (Ph.D., 1800), professor in history; C. A. 
Van Velzer (fellow, 1878-81), professor of mathematics. The 
graduates meeting at Berkeley were:. Henry Crew (Ph.D., 1887>, 
Lick Observatory; F. O. Hubbard (Ph.D., 1887), instructor in 
English, University of California; A. C. Lawson (Ph.D.. 1888), 
assistant professor of mineralogy and geology, Universily of Cali- 
fornia; F. Lengfeld (Ph.D., 1888), in?»tructor in chemistry, Uni- 
^versity of (California; W. H. Itfiller (A.B., 1888), instructor in 
mathematics, Leland Stanford, Jr. University: E. ^I. Pease (fel- 
low, 1884-86), profetasor of Latin, LeUnd Stanford Jr. University; 
O. M. Richardson (Ph.D., 1890), assistant professor of chemistry, 
Leland Stanford, Jr. University ; C. H. Shinn (A.B., 1884). Niles, 
Cal.; M. D. Stein (A.B., 1886), Oakland, Cal.; W. I. Stringham 
(Ph.D., 1880), professor of mathematics. University of California; 
H. A. Todd (Ph.D., 1885), professor of Romance languages, Leland 
Stanford, Jr. University. 

— Unto the present century the policy of Europe, in dealing 
with crime and pauperism, was the best possible if the object had 
been to propagate and increase them both. The States of the New 
World necessarily copied many of the methods of the old. Un- 
fortunately, along with much that was true and wise, they copied 
and perpetuated many old blunders. But with the advance of 
modem thought, especially with the enormous widening of the 
sphere of scientific knon ledge, have come new and better ways 
of dealing with the defeciive, the criminal, and the pauper. To 
spread abroad and make popular the better ways in charity and 
reform is the object of the National Conference of Charities and 
Correftion, w,hich meets annually in one or other of our great 
cities, and will hold its Nineteenth Annual Session in Denver, 
Col., next June. It combines the best philanthropy of all creeds 
and all shades of political opinion upon the broad platform of 
humanity. Its programme for the year has just been issued, and 
is an interesting paper, its topics covering many of the social 
problems of the time. The membership of this conference is 
unique. It has no salaried officers and no selfish benefit to offer 
to anyone, so its doors are open to all the world ; whosoever will 
may come in, on a footing of the most perfect equality. The fact 
that you are interested in its work, makes you a member, and 
entitles you to a seat and a voice in its discussions. Anyone de- 
siring further particulars as to reduced railroad fare, hotel accom- 
modations, etc., may address Alexander Johnson, secretary, In- 
dianapolis, Ind., who will send circulars and answer inquiries. 



— During the past two years a large number of variegated 
plants hare been examined with reference to the preseooe of 
parasitic fungi by Byron D. Halsted, New Brunswick, N.J., who 
presented a paper before the Torrey Botanical Club Feb. 0. Atten- 
tion was first called to the subject by a study of the foliage of a 
variegated ash, which had its leaves liadly spotted with a species 
of Coniothyrium, while ordinary ash trees were free from the 
same fungus. Some of the variegated plants, both of the hardy 
sorts and those grown under glass, have been badly infested with 
leaf blights. Of the former may be named the delicate and popu- 
lar t)edding plant called plantain lily (Funkia undyJata^ var. 
variegata), several sorts of variegated pelargoniums and alteman- 
theras. Among the most affected of the tender plants of the 
variegated class may be mentioned the Aspedittra lunda^ var. 
variegata^ Ficug elagiiea, var. variegata, AhuUlon Thomaoni^ 
Codiaum^ sp. (crotons), DieffMbachia, sp., Hydrangea hortenatBf 
var. variegata, Phrynium variegatum, Drttccena, sp., etc. There 
seems to be no question that the variegated leaves are more sus- 
ceptible, and that likewise the etiolated parts are the ones first 
attacked. The absence of green in a leaf, from this it is to be in- 
ferred, is a source of weakness, and upon this account the etiolated 
tissue is less able to resist the attacks of the fungus germs. Speak- 
ing generally, a variegated plant lacks capacity for the best work, 
and tbe gardener, in propagating a variegation, no matter how it 
may have originated, is propagating a weakened plant in so far as 
it has its normal amount of chlorophyll reduced. The fact that 
some sorts of the self-blanched celery have been found more sus- 
ceptible to blights and decay bears directly upon this point. It is 
a pity that so many of our choicest variegated plants blight easily; 
it is, however, natural that they should do so. Even a fungus 
parasite will take the line of least resistance. 

— At the last meeting of the Numismatic and Antiquarian So- 
ciety of Philadelphia a numt)er of the amulets recently presented 
to the Museum of the University of Pennsylvania by Mrs. John 
Harrison, who collected them during her recent journey in $he 
Eatft, were exhibited. Among others was a small stamped metal 
band with a Hebrew inscription, worn by Jewish boys in Cairo 
on their foreheads. The inscription reads : Ben Porath Ja8//, ** a 
young branch is Joseph ** (Oen. xxii., 49), Shaddai, and *' Jeru- 
salem the Holy City.'' A green-stone talisman purchased at Jaffa 
bore an inscription in Arabic of Cufic type, reading <* God is High." 
The hand gave rise to a discussion on the wide-spread use of the 
extended hand as a magical symboL In Japan such a hand is 
frequently placed over the doorway as a charm, and its upe in 
America was commented upon. The folk-lore collection com- 
prising charms, games and a variety of objects jn the University, 
receives constant accessions and is growing in interest. 

— The Bol, deU ImtUuto Oeogr. Atyentino, Tomo xii. Cuad. v. 
y vi., contains a description of Tierra del Fuego by Dr. Polidoro 
A. Segers, who took part in an expedition in 1886, and since then 
has continued his observations during three consecutive years. 
The northern part of the island, explored by MM. Bousson and 
Willems, is covered with prairies, where no trees and few shrubs 
are to be footod (see v(d. vii., p. 586). To the south, however, 
of the line from Useless Bay to Cape Pefias the surface is clothed 
with forest, which gradually becomes more dense towards the 
south. Here the coast is more rugged and the shore is encum- 
bered by rocks, harboring large numbers of sea fowl and a variety 
of molluscs. Fl<ih also and seals are more abundant on the south- 
ern coasts. This diffeience in the animal kingdom causes a cor- 
responding diff(?renoe in the mode of life of the natives. MThereas 
in the north the Onas, or, according to Dr. SegerS, Aonas, subsist 
on the guanaco and the tucu-tueu, a small rodent, the natives of 
the south, where these animals are seldom met uith, are almost 
entirely dependent on the sea for their living. They catch seab 
with a de6oy of seal skin stuffed with grass, which tliey draw 
through the water by a thong, imitating at the same time to great 
perfection the bellow of the animal. Birds they catch at night 
by torch-light, letting themselves down the cliffs by ropes of 
leather, and fish they take in nets made of sinews of the guanaco. 
In their dress and customs the southern Onas resemble their 
brethren of the north, with whom they are constantly at feud. 
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Their iinmber, io consequence of frequent battles with their more 
numerous enemies, has l)een much reduced, and is now, probably, 
yery small. They are very skilful in the use of the bow, and 
show some dexterity in the manufacture of arrow-heads of flint 
and glass and needles of bone, but they never make any improve- 
ments in their utensils and are utterly ignorant of art of the lude 
description generally found among savages. Tierra del Fuego is 
inhabited by six tribes of Onas, each of which speaks a particular 
dialect, though men of different tribes are able to converse to- 
gether. Each man has his distinctiye name, wlierein the Onas 
differ from the Taghan, who live on the Beagle Channel, and go 
out in their canoes to sell otter and seal skins to passing vessels. 

— Among the most singular cats which have been introduced 
into Europe of late years are those known as the Siamese. They 
are coming into favor, and half a dozen old cats and several young 
ones in the kitten classes were exhibited last fall at the Crystal 
Palace show. The ground color of one was pale cream, slightly 
darker on the hind-quarters, the color of the extremities, that is 
to say, the muzzle, ears, and tail, and the four feet, being a very 
dark chocolate, approaching black. 

~ At a meeting of the board of directors of the American Asso- 
ciation to Promote the Teaching of Speech to the Deaf, held at 
Washington, D. C, Jan. 18, it was decided to hold the annual 
summer meeting either at Manltou, Col., Lake George, N. Y., or 
at Northampton, Mass., and Mr. A. L. E. Crauter was appointed 
a committee to ascertain the relative advantages of these points. 
He reported to a meeting of the executive committee at the Parker 
House last week. The committee decided, after due deliberation, 
to hold the meeting from June 22 to July 1 inclusive, at Crosby- 
side Hotel, Lake Gk'orge, N. Y. This will in no wise conflict with 
the proposed conference of principals and superintendents of deaf 
and dumb institutions in Colorado. At the meeting last week, 
Dr. A. Graham Bell presided. Among those present were Miss 
O. A. Yale, principal of the Clark Institution for the Deaf; Miss 
Sarah Fuller, principal of Horace Mann school, Boston ; Prof. A. 
li. E. Crauter, principal of the Pennsylvania Institute for the 
Deaf, Philadelphia; Hon. John Hitz, superintendent of the Volta 
bureau, Washington, D. C„ and others. The meeting adjourned 
subject to call of the president to hear the report of the committee 
of arrangements in regard to iT programme. 

— Mr. William Sowerby, the veteran and distinguished Secre- 
tary of the Royal Botanical Ghurdens, writes to the British Medical 
Journal the following note on his suggestion for adding to the 
numt)er of alkaloid (leverages by the introduction of coffee-tea : 
When walking in the Gardens of the Royal Botanical Society, 
Regent's Park, and noting the extent of the collection of living 
medicinal and economic plants of all climes and countries there 
brought together in one spot, it must have occurred to all of us 
how very small a number of plants, out of the vast store which 
Ifatnre has provided, man has bound to his service, and the yet 
fewer he has taken the trouble to cultivate. During the march 
of the last half-century, in science, medicine, mechanics, steam, 
and electricity how little has t)een gained from Nature's stores. 
The artificial culture of cinchona is, perhaps, the most noted of 
the few. Again, any step in eating, drinking, dress, is so gov- 
erned by habit or fashion that he must be a bold man who tries 
to turn the current. This is illustrated in tea drinking. Perhaps 
there is no one habit so universal; each people has its peculiar tea 
or closely allied beverage, and most of these have continued the 
same for maoy ages. In one it is cocoa, in others, coffee, and in 
many, tea; in a few special quarters of the globe nothing but 
tnaU is thoo^t fit to drink, but in only one small district is 
coffee-leaf tea used. Now we all know that these beverages are 
found by man to be pleasant and agreeable to him by reason of 
their containing a peculiar principle called theine; but yet we do 
not always select for our use the part of the plant containing the 
largest percentage of theine. or cultivate the special plant with a 
view to afford us the most valuable part. For example, in coffee 
the leaves are said to contain 1.26 of theine, and the berries only 
1.0 per cent, and yet over 110,000,000 of men use the berries, and 
only 2,000,000 the leaves of coffee, although 600,000.000 use the 
leaves of tea. Now the cultivation of coffee berries U very try- 



ing, precarious, subject to attacks of blight and unfruitfulness; 
in fact it follows the general line that the produce of fruit by cul- 
tivation is far moiae open to accident than that of the leaves, and 
very probably good crops of coffee leaves could be obtained at 
small cost in countries and localties where it would be risky or 
even impossible to produce berries. Here is a case open to a vast 
variety of people to solve, for there can be no reason why coffee- 
leaves may not become a valuable item of culture in our warmer 
colonies and many parts of the world. The one most difficult 
item to move i» to create the demand. Once start the fashion for 
** five o'clock ooffee-leaf tea," and the thing is done, and many a 
fortune made. As to the peculiar flavor of coffee-leaf tea much 
depends on the manipulation of the leaf after it is taken from thd 
plant. At the Botanic Gardens a variety of flavors have by treat- 
ment been produced from leaves off one plant, the general flavor 
lieing a kind of combination of coffee and tea so as to get both in 
one cup. 

— The St, Peteratmrger Medieiniache Woehenmihrift gives a 
riauwU of a paper by A. S. Ignatovski on the cause of death by 
hanging. He refers the rapid loss of consciousness after suspen- 
sion to the retarded or arrested circulation in the brain brought 
about by the increased intra-cranial blood pressure. The effect of 
this impediment to the circulation is the same as in cerebral 
an»mia, for in both the nutrition of the brain suffers. It is there- 
fore not, as Leofman teaches, an insufficient supply of blood to the 
brain, due to compression of the carotids, ^hich interferes with 
the functional activity of the brain, but compression of the capil- 
laries by increase of the intra-cranial pressure, which has this 
effect, and which occurs whilst the supply of blood remains the 

same, or even increases. 

• 

— We leam from Nature that a prize is offered by Schnyder von 

Wartensee*s Foundation, Zthich, for the solution of the following 
problems io the domain of physics. ** As the numbers which rep- 
resent the atomic heats of the elements still show very considerable 
divergences, the researches conducted by Professor H. F. Weber 
on Iwron, silex, and carbon, regarding the dependence of the 
specific heats upon the temperature, are to be extended to several 
other elements, prepared as pure as possible, and also to combina- 
tions or alloys of them. Further, the densities and the thermic 
coefficients of expansion of the sut>stances investigated are to lie 
ascertained as carefully as possible." The following are the con- 
ditions : the treatises handed in by competitors may be in German, 
French, or English, and must be sent in by Sept. 80 1894. The. 
examination of the treatises will he intrusted to a committee con- 
sisting of the following gentlemen : Professor Pemet, Ztlrich ; Pro- 
fessor A. Hantzsch, Zdrich ; Professor E. Dom, Halle-on-the Saale; 
Professor J. Wislicenus, Leipzig; Professor E. Schfir, Zfirich, as 
member of the committee offering the prices. The Prize Com- 
mittee is empowered to award a first prize of two thousand francs, 
and minor prizes at its discretion to the amount of one thousand 
francs. The work to which the first prize is awarded is to be the 
property of Schnyder von Wartensee's Foundation, and arrange- 
ments will be made with the author regarding its publication. 
Every treatise sent in must have a motto on the title-page, and be 
accompanied with a sealed envelope bearing the same motto out- 
side and containing the author*s name. The treatises are to be 
sent to the following address : '* An das Praesidium desConventes 
der Stadtbibliothek, Zarich (betreffend Preisaufgabe der Stiftong 
von Schnyder von Wartensee fOr das Jahr, 1894) *' 

— John Wilson & Son, Cambridge, announce ** Selectfons Illos- 
trating Economic History- Since the Seven Years' War.'* compiled 
by Benjamin Rand, Ph.D., assistant in philosophy. Harvard Uni- 
versity. This is a second edition, revised and enlarged The first 
edition of these selections was published as a text-book of required 
reading to accompany a course of lectures on economic history 
given at Harvard College. It was also adopted for a simila** pur- 
pose by other American universities. A continued deipand for 
the work has led to the preparation of the present edition. The 
design of the book has beep to exhibit in a series of articles of 
permanent value different phases of economic thought, and to 
present in chronological order a narrative of some of the more im- 
portant events and influences of modern economic hist'^ry. 
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CURRENT NOTES ON ANTHROPOLOGY. — II. 

[Edited by JD. Q. Brinion, M.D., LL.D.} 

Prehistoric European Migrations. 

' Little by little the seemingly impenetrable veil which 
shrouded the wars and wanderings of European nations be- 
fore history began is lifting. ScientiOc methods undreamed 
of half a century ago now reveal the secrets of ages too re- 
mote to date. We can trace man in western Europe steadily 
advancing through the development of a continuous culture 
from the rudest period of chipped implements of stone to an 
epoch when he learned to polish and bore that material, and 
finally threw it aside to arm his hand with a blade of glitter^ 
ing bronze. 

The continuity of this development is one of the master 
(generalizations from the long labors of Worsaae, Mortillet, 
and others. It has recently received further solid support in 
an excellent critical study by Dr. Soph us Mttller, entitled 
''Instruments Tranchants de TAncien Age de Pierre," pub- 
lished in the Mfmoires de la SocUU Royale des Antiqtuiries 
du Nord, It is especially devoted to the use of the triangular 
stone celts found abundantly in Denmark. They are shown 
to be tools, and to belong to the earliest stone age of that 
portion of the continent. 

Neither they nor any of the relics from northern Europe 
carry us iso far back in the past as some from France and 
the Iberian Peninsula. This fact leaves little room for doubt 
but that these latter regions were inhabited first. E7en 
there the advent of man must be placed as a post- tertiary 
event. This is the mature opinion of such authorities as 
Topinard. Cartailhac, and especially of M. Alexandre Ber- 
trand, whose excellent book, ''Nos Origines," has racently 
appeared in a new edition. M. Bertrand is director of the 
National Archaeological Museum at St. Germain-en-Laye, 
and a most conscientious student. From his and others' ob- 
servations it appears that matters went smoothly enough in 
Europe down to Neolithic times; but then widespread migra- 



tions began. More than 1200 years B.C., thinks M. Bertrand, 
the Ligurians came down from somewhere up north, and 
conquered portions of the littoral of Spain, Ghtul, Italy, and 
Sicily. The interior of France and the Iberian Peniosnla 
was then peopled by '' Iberians.'' Not far from the date 
mentioned these were driven westward by inroads of the 
Celts. He acknowledges, however, that there are no relics 
positively attributable to either Ligurians or French Ibe- 
rians; and his theory therefore must be accepted as only 
one degree less unlikely than the purely gratuitous one of 
Virchow, who makes out the Ligurians to have been "Tu- 
ranians." 

In recent numbers of the QlobuB and Ausland^ Karl Penka. 
urges with renewed vigor his theory that Scandinavia was 
the original home of the Aryan stock; and that not very 
long before the beginning of our era the whole of central 
Europe was peopled by Celts. He has an earnest disciple in 
E. Krause, who lately issued a volume of nigh 700 pages on 
'^Tuisko-Land," his name for Scandinavia, to which, with 
great wealth of learning, he traces both the myths of Hellas 
and the simple cults of pristine Rome. 

Another ethnologist with his own notions is Dr. Theodore 
Koppen, librarian of the Imperial Library at St. Petersburg. 
In a pamphlet reviewed at length in the Archivfur AtUhro- 
pologie (Band xx.) he insists that the Finnic and Aryan 
linguistic stocks are one in origin; that their ancestral home 
was somewhere about the region of the middle Volga; that 
the separatioi} took place into eastern and western branches 
on the river Don ; and that at that time arose the Aryan and 
Ugro-Finnic divisions. His arguments are principally lin- 
guistic, and he lays especial stress on the words for '* honey '* 
and '* linden bast," which he finds the same in the two 
stocks. His work is principally interesting as showing 
the growing tendency among scholars to discard the old 
theory that the Indo-European s began in Asia, in favor of 
an origin in Europe; but Kopp^n repeats the familiar error 
of attributing the theory of the origin of the white race in 
Europe to Dr. Latham ; whereas, long before he mentioned 
it, it had been urged with clearness by Omalius D'Halloy, 
the distinguished Belgian anthropologist. 

Retrogressive Culture in Prehistoric Times. 

. The general law of the continuity of development holds 
good throughout historic and prehistoric time: but the care- 
ful archsBolpgist will always bear in mind that, in both^ 
periods of retrogression have occurred in many localities; 
and he will not, therefore, assign to relics of man*s industry 
a later date solely on the ground of higher technical perfect 
tion. Often a tribe or nation has been conquered or destroyed 
by one ruder though stronger, and for generations a lower 
has followed a higher degree of art-produce. 

Two or three examples of this in prehistoric times have 
recently been adduced. Mr. H. Stopes reports in the Pro- 
ceedings of the British Association for the Advancement of 
Science, 1890, a curious station in the Thames Valley, where 
some tribe in the Palaeolithic condition had overwhelmed one 
with Neolithic culture; and not understanding the use of the 
polished stone implements of the latter had chipped thena 
into rough stone shapes! Not less remarkable was the dis- 
covery of the brothers Siret, in the caves and rock-shelters 
near Almeria, Spain, that the most ancient Neolithic potteries 
there are distinctly superior in make and ornament to those 
of later date. Something similar seems to be the case with 
the interesting series of potteries lately exhumed in the Neo- 
lithic station of Latin ne, Belgium, by M. de Puydt. They 
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show a finish that we do not find in what appear t6 be later 
deposits. 

Prehistoric Commerce Between Africa and Asia. 

The ancient relations which existed between Egypt and the 
east coast of Africa on the one side, and Mesopotamia and 
India on the other, are placed in strong light by two articles 
which have lately appeared in the VerhancUungen der Ber- 
liner Anthropologiache QeseUschaft, 

The one, by G. Schweinfurth, undertakes to show the ex- 
ternal relations of ancient Egypt by means of the origins of 
the earliest cultivated plants found in the tombs or men- 
tioned in the inscriptions. Their three earliest and most 
valuable cereals, wheat, barley, and spelt, he believes were 
introduced from Babylonia. The fig was imported from 
southern Arabia, its native home. From Persia were brought 
the pomegranate and the henna used as a cosmetic by the 
beauties of the earliest dynasties. From the remoter region 
of India came rice, sorghum, sesame, and the sugar-cane. 
As all these exotic plants were familiar to the Egyptians at 
the beginning of their hiistory, they testify to an active and 
far-reaching commerce before the date of Menes. 

The second paper, by Mr. Merensky, is especially concerned 
with the culture influences of ancient India on eastern and. 
central Africa. He adduces much historical evidence to 
illustrate this intercourse, and finds as the result of it the 
presence of Indian coral and pearls in central Africa, the 
shape of the hand axe, the musical instrument called the 
marimba, the use of the betel nut, the worship of fire, traces 
of a caste system, etc. 

Both articles confirm the growing belief in the wide ex- 
tension of prehistoric commerce. 
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LETTERS TO THE EDITOR. 



**• OorrttpondenU are requstied to 6« <m brief ae pouihie. Hie writer^e name 
it in ail caeee required cm proof of good fcUth. 

On requeet in advanoet one hundred eopiet of the number containing hit 
communication will be fumiAedfree to any corretpondent. . 

Jhe editor vHU be glad to publiah any queriee eoneonant with the ciharaettr 
of the Journal. 

The Question of the Celts. 

In "Current Notes on Anthropology'* (Science, Mar. 11) Dr. 
Brinton reviews a late essay by Schaaffhausen upon the ethno- 
graphic position of the Celts. He states: *'The difficult problem 
of the conflicthig physical types among the Celtic nations — the 
one short in stature, brachycephalic, and brown, the other tall, 
dolichocephalic, and blond — he [Schaaflfhansen] summarily solres 
by supposing either an intermixture with other types or a change 
in mode of life and climatic environment.'' 

The first mentioned type is apparently that now represented by 
the Auvergnats and Savoysrds, whose ancestors were the Celts of 
Cassar. Now Schrader has pretty well established the fact that 
this nice has no claim to the name Celtic other than the fact that 
at one time they spoke a Celtic dialect. Rather they were Ligu- 
rians related socially to the Lapps and Finns; and their original 
language was that now represented by Basque, their Celtic dialect 
having been acquired from the tall, fair, brachvcephalic race 
which conquered them, and drove them to the south of fVance. 
There should be no need to say that community of language does 
not necessarily imply identity of race ; for one only has to look 
upon the Mexicans, who speak a Neo-Latin dialect, but whose 
race- type has almost wholly reverted to that of the Aztecs. The 
French inhabitants of Louisiana cannot now be distinguished by 
their language, and the speech of Jamaica is an English jargon, 
though the population is now almost wholly negro. The fact that 
French is a Neo-Latin language by no means proves any racial 
connection between the Latins and the French, who are descended 
from several distinct races. 



Now there is very good evidence that the tall, fair, brachy- 
cephalic people, whose remains are found In the round barrows 
of Britain and in the graves of Belgium, France, and Denmark, 
spoke the original Celtic tongue. They were the Belgic Gktuls, 
and they overran France, conquering the short, dark, brachy- 
cephalic Ligurians and imposing their language upon them. The 
Ligurian tongue, ancestral to Basque, was a Euskarian dialect 
related to the Ural-Altaic group, which was ill-fitted to survive in 
contact with the Aryan speech of the northern race. The best 
modern representatives of the type of the conquering race are the 
Danes and Slavs, especially the Lithuanians. 

The tall, dolichocephalic and blond type is certainly represented 
now by the Swedes, and fair north Germans, and has been well 
called the Scandinavian type. The Anglo-Saxons and Teutonic 
tribes belonged to this race, and their speech was ancestral to the 
German and English. If this be true, and the facts seem well 
attested, it is hard to see how this tall, fair, dolichocephalic type 
can be logically drawn into the Celtic controversy. 

In conclusion, it would seem that the conflicting types among 
the Celtic nations are due solely to the application of the name 
Celtic to several distinct races, and if that name is restricted, as 
there is excellent ground for doing, to the tall, fair, brachycepha- 
lic race, the difficulty of conflicting types vanishes. 
• P. Uax Foshat. 

Rochester, Maroh 16. -^ 



The Color Question Again. 



I NOTICE in your issue of Feb. 26 an article by Professor Pills- 
bury of Snoith College, in which my name is mentioned in connec- 
tion with a system of color instruction. 

Perhaps an explanation of the exact scope and intention of this 
scheme may avoid any misapprehension of the claims that are 
made for it. . 

The sole object has been to apply, as far as possible, scientiflc 
facts of color to elementary instruction in color and the artistic 
use of color. While it is easy to flnd various indications that the 
old theory of Brewster has been abandoned by, the scientists and 
the Young- Helmholtz theory of the three primaries, red, green, 
and violet, accepted in its place, no practical advance in the appU- 
cation of the latter theory to art instruction has been secured. The 
following quotation from the publishers* notice of a valuable book, 
^> Theory of Color," by Dr. Wilhelm von Bezold, shows the ad- 
vanced ground regarding color taken by this scientist : — 

'* The theory of three primary colors, red, yellow, and blue, has 
therefore been abandoned, and with them the whole system of 
so-called secondary and tertiary colors has fallen to the ground. 
It might be feared that anarchy would take the place of order in 
the realm of color after the overthrow of the old system of classi- 
fication. This is not the case, however, for the system of oolorB 
adopted by Professor von Besold not only a£Fords a ready means 
of classifying every sensation of color which may possibly affect 
the eye, but is exceedingly simple.*' 

But experience has shown that this book, although the ablest 
attempt to unite the scientific theory of color with the practical 
use of colors ever offered at the time it was published, has, in the 
sixteen years since the English translation was printed, had no 
practical effect on the terms employed by the artists or on the 
methods employed in color instruction. 

Owing to the fact that the illumination and purity of all pig- 
mentary colors fall so far below the spectrum colors as found in 
sunlight, it it impossible with them to produce by the union of 
the three primaries, red. green, and violet, any reasonable ap- 
proximation to the colors seen in nature. Therefore it has been 
practically impossible for artists and art educators to avail them- 
selves of the scientific theories of color in their work. 

Right here is where we find the real value of the system to 
which Professor PilUbury has alluded. It practically bridges the 
chasm k>etween the science of color and the practice of color in 
the use of pigments. Instead of beginning with three primary 
colors seen in the spectrum we are content to select six. By 
choosing six colors, red, orange, yellow, green, blue, and violeti 
as they appear in the spectrum, making the best imitations of 
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them possible with pigmentSy^and applying these to the Maxwell 
lotating diskSy with the addition of black and white, we cai^make 
and accurately mune a very large proportion 'of all the colors 
ioimd in natnre which also agree somewhat nearly with similar 
pigmentary compositions. 

As above stated, this system of color instmctidn indudee a prac* 
tical nomenclatare of color never before advanced, whidi* has 
already been explained by Professor Pillsbary. Professor A. H. 
Church of the Royal Academy of Arts, in a series of lectures be- 
fore the Society of Arts, London, an account of which has been 
published in this country, urges a scientific consideration of color 
in its appHcation to art, and near the close of one of his lectures 
he says : — 

'* We want an international color conference, in which artists, 
manufiicturers, and scientists shall be represented. We want an 
agreement upon the name to be assigned to a number of different 
hue& We want representations of these hues reproduced in 
enamel, preserved like our standards of weights and measures, and 
distributed to every educational institution in the United King- 
dom. . . . The importance of having a definite nomenclature of 
quite mtelligible character at our disposal when we are talking or 
writing about the decorative employment of color is so important 
that I venture to make a few suggestions which may tend toward 
the attainment of this object." , • 

After making a suggestion for a method of notation, Professor 
Church adds: — 

"The corresponding modifications in the five other principal 
series of colors would be expressed in a similar manner, the sym- 
bols, eto., being used exactly in the same way as in chemical no- 
tation. In order to obtain a scale in a concrete form I would 
recommend the use of MaxwelFs rotation method by which each 
step in the gradation could be matched.'* 

This author next proceeds to give a nomenclature of colors, bat 
as it is based on the three primary colors of the scientist, namely, 
red, green, and violet, and the introduction with them of such 
additional terms as sea-green for a symbol, it is neither as simple 
nor as definite as the one which has been described in your article to 
which I have referred. This nomenclature is based solely on nature's 
standards as found in the solar spectrum. Should we be favored 
with the international conference ^suggested by Professor Church, 
and should such a conference adopt the six standards and defi- 
nitely locate them in the spectrum by their wave lengths, the 
world would then have standards which are the same in one coun- 
try as in another, and would remain the same in the twentieth 
century as in the nineteenth. 

As a manufacturer of an extended line of colored papers 
I am constantly putting this proposed nomenclature to a 
■eTere test by ordering new colors by telephone. That is 
to say, we make the desired combinations on the wheel in our 
€ffioe and then telephone them to the factory, ton miles dbtant, 
where they are again made on the wheel and the papers are then 
manufactured to correspond^ with the resalts of these combina- 
tion& Under this plan we are liable to have occasion to *' tele- 
phone a color" frequently. In the same way we could cable 
eolors to Europe should it be necessary. Milton Bradlbt. 

SinrlBglleld, Man., Marob 17. 



Professor Alezaoder Agaasiz on the Origin of the Fauna and 

Flora of the Galapagoa Islanda. 

Ik the ''Qenersl Sketeh of the Expedition of the < Albatross* 
lkt>m February to May, 1891 " (Bull. Mus. Comp., Zool.. Harvard 
College, VoL xxiii.. No. 1, Cambridge, Feb., 1802) Professor Alex. 
ander Agassig refers to my paper *^ On the Origin of the Qalapagos 
.]bland8" (Am, Nat, March- April, 1891). There are some fun ia- 
mental miisunderstandings of my statements in Profesror Aga8six*a 
remarks, which need correction. 

Pfeige 7 1 , he says : *' He [Baur] speaks of the Galapagos as being 
connected with the mainland by the 4,000-roeter line.*' Then he 
adds *' This [the connection of the Galapagos with South America] 
is an important fact ; all the older maps showed the Galapagos 
separated from Central America'* (!). To this I have to reply, 
that I neVer expressed the opinion that the Galapagos were former- 



ly connected with South America. The same is repeated by Pro- 
fessor Agassiz in two other passages (p. 71). 

In all my statements in regard to the land connectiona I was 
very cautious, as^ will be seen from p. ftlO: "/ft tfieir general 
characierM tJie fuana and flora of the Oalapagoa $how reeemblanees 
to the great Mexican and Sonoran province, and also to the Weet 
Indies^ and it may be that the connection was wilh these regions 
(and U seems more probabie than any other)^ hwt of course U is 
quite impossible to bring to-day any positive proof for this idea.** 
(The italics are mine.) 

According to Professor Agassis the fooof of my subsidenoe 
thecry '* is based on no better evidence than tbe so^Iled alpine 
character of parts of the flora and upon the presumed former connec- 
tion of the Galapagos Islands with the Centeal A merican continent.** 
Professor Agassiz has completely overlooked the main point of 
my argument. This I considered the harmony in the distribution 
of fauna and flora, as will be seen by referring to my paper, I 
tried to show that this harmony was absolutely unexplainable by 
the theory of elevation. After this was done, I examined whether 
our present knowledge of the soundings showed any serious ob- 
stacle to the theory of subsidence, and I found that it did not. 
Professor Agassiz did not refer with one word to this harmony of 
distribution, which formed the basis of my whole ideas! 

When Professor Agassiz or any one else is able to explain thia 
by tbe elevation theory, 1 shall be the flrst one to adopt it. But 
until this has been done, I believe in subsidence. 
- The paper to which Professor Agassiz refers was written before 
my visit to the islands. My investigations have only more con- 
vinced me of the insufficiency of the elevation theory. In my 
final work I shall speak fully about this question and about other 
points in Professor Agassiz's article. G. Baub. 

Clvrk University, Worcester, Mass., March 15. 



The Scientific Alliance. 



I HEARTILY agree with your leading article of March 11, and 
trust that you will continue to press this subject. The further 
oo-operation of the scientific societies in this city will result, I 
feel confident, in increased activity and effectiveness in each. 

The special needs of many branches of work now being carried 
on here are more funds for publication and for first-class illustra- 
tion. There is no national publication open to all papers of 
merit, like the Royal Society Transactions. The only journal I 
know of which provides liberally for illustration is Whitman and 
Allis's Journal of Morphology, and this is now, I have learned, 
overstocked for two years to come with biological papers of a high 
class. Henby F. Osdobm. 

BioL Dept, ColnmbU College, March 18. 



BOOK-REVIEWS. 



Travels amongst the Great Andes of the Equator, By Edward 
Whymfbr. New York, Scribner's. 8^. t^- 

Among the fascinating books of Professor Tyndall's is one on 
'- Hours of Exercise in the Alps," in which, among other matter, 
he records the several unsuccessful attempts be made to ascend 
the Matterhorn, and how the rope left, by his party, hanging over 
a ridge of rocks enabled the next following pnrty of clinabera 
headed by Edward Whymper to gain such advantage as to be able 
to reach the top. This first success was marred by a terrible 
tragedy, only three or four of the party Of seven getting bark to 
the foot of the mountain alive. 

But Edward Whymper added another triumph to his record as 
a mountai'i climber in his being the first to reach the summit of 
Cliimboraao in 1879. It is the account of his journey at that time 
that is now published. 

A hundred years ago the natives of the valley of Chamonix 
who took trftvellers up tbe mountain suffered as much as their 
employers from physical sensations ascribed, no doubt rightly, to 
the rarity of the air. They were unable to walk more than a few 
paces without halting. Last autumn travellers who walked in 
early morning from the hut under tbe Bosses (14,000 feet) to the 
top (15.780 feet) had the company of five Chamoniards. Thej 
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went np at a fair pace without reeling. Arrived on the top, with- 
out a monaent's pause, the men took their spades and shovels and 
began digging. They asserted that they did only about a third 
. leHs work in the day than in the valiey; and that they suffered no 
inoonvenienoe from a prolonged stay in the Bosses hut; slept welU 
and ate largely. Their work was to excavate a tunnel in the sum- 
mit ridge about thirty feet below the top. The object of this 
tunnel was to reach rock, in which a shelter- cave might be ex- 
cavated. 

Mountain-sickness is a term which has been used during the 
nineteenth century to designate the ailments which come to men 
and beasts on reaching high elevations on mountains. Some sup- 
posed that the uncomfortable symptoma were the result of local 
^ causes, and did not depend solely on reduced atmospheric pressures, 
as is the opinion of Mr. Whymper. 

- It was largely with a view to settle various questions in regard 
to -mountain-sickness that the journey to the Andes was under- 
taken. Mr. Whymper wished to learn : (1) at what pressure the 
symptoms would first appear; (8) what form the sickness would 
take ; (8) whether one could become habituated to low pressures. 

To the first question the answer came at a pressure of 16.5 
inches. Most of the party were simultaneously incapacitated for 
work and found themselves preoccupied by the paramount neces- 
sity of obtaining air. Precautions had been taken not to intro- 
duce complications in the way of physical exhaustion, Mr. 
Whymper maintaining *' that our ' incapacity ' was due neither to 
exhaustion nor to deficiency of bodily strength, nor to weakness 
from want of food, but was caused by the whole of our attention 
being taken up in efforts to get air.'^ This gasping for air was ac- 
companied with intense headache and an indescribable feeling of 
illness, pervading the whole body. The attack was sudden, but 
the recovery gradual ; and even at the best it was only while at 
rest that sufficient air could be secured through the nostrils ; on 
exerting themselves it was necessary to breathe through the mouth 
as well, and the capacity for work was low. 

In reviewing the whole of their experiences, two different sets 
of effects could be distinguished: those which were transitory, 
and those which remained so long as the party was exposed to 
low pressures. The transitory effects were acceleration of the cir- 
culation, and increase in temperature. The permant-nt ones were 
more rapid respiration, indisposition to take food, and lessening of 
muscular power. 

In the opinion of Mr. Whymper, the mountain-sickness is due 
to diminished atmospheric pressure, which operates in two ways: 
by lessening the value of the air inhaled, and by allowing the 
gases within the body to expand and seek partial escape. 

But aside from the value of the book as a record of investiga- 
tion on mountain-sickness, which is, by the way, made by no 
means prominent, we have in " Travels amongst the Great Andes 
of the Equator " a most valuable record of travel, well written. 

A '* Supplementary Appendix," to which some fifteen prominent 
naturalists contribute. Is devoted to the collections made in the 
Andes, a very considerable part being on the coleoptera. The 
ample number of plates and illustrations make the whole work 
one of special value as a scientific record, and the account of the 
journey is most entertaining. 

Orcler in the PhynccU World and its FSnt Cause According to 
Modem Science, From the French. New York, James Pott 
&Co. 12^ $t. 

natural Law in the Spiritual World, By Henbt Dbukmond. 
New York, James Pott & Co. 12^. 75 cts. 

Thbsb two works are eminently characteristic of the present 
time. The relations between science and religion have been the 
constant theme of comment and controversy for the past thirty 
years, and still excite extraordinary interest in certain classes of 
minds. Persons of an atheistical turn point to certain discoveries 
and theories of science as negativing the very idea of religion ; de- 
fenders of Christianity repel the charge; while a third class of 
writers endeavor to reconcile the two conflicting systems of thought 
by finding some rational ground of agreement. The two works 
now before us belong to this last category. The first, which is 
translated fxom an anonymous French writer, is an adaptation of 



the design argument to the present state of scientific knowledge; 
the disooverips of science themselves furnishing the basis on which 
the argument rests. It is not a profound work nor in any way 
original ; and it will not satisfy minds thoroughly imbued with 
the skepticism so characteristic of the present time. But for those 
who think the deeign argument a convincing one the book will 
have an interest. Unfortunately the Elnglish of the translation 
is imperfect and sometimes ungrammatical, especially in the 
earlier pages, and typographical blunders, such as ** sideral*' for 
sidereal, **£mmer8on'* for Emerson, etc., are altogether too fre- 
quent. 

The second volume before us is of a different character, and 
somewhat curious. The author, Mr. Drummond, as he tells us in 
his preface, had been employed for -some years in teaching the 
natural sciences on vceek days and lecturing upon religious themes 
on Sundays. Naturally, and almost necessarily, he was led to a 
study of the relations between the two subjects and to seek some 
basis of agreement between them. The result appears in this 
book, in which he endeavors to show that the laws of biology, 
which are manifest in organic life, are no less manifest in religious, 
or, as be calls it, spiritual life. Analogies between organic life 
and the mental and moral life of man have often been pointed out 
before; but Mr. Drummond maintains there is something more 
than analogy in the case, that the very same laws operate in these 
widely tlifferent* spheres. We cannot think, however, that he 
proves his thesis, the reseroblfinces that he points out between the 
natural and the spiritual world being, in spite of his disclaimer, 
nothing but mere analogies, and often remote and fanciful analo- 
gies. For instance, he speaks of the law of biogenesis, that life 
can only come from antecedent life, and argues that this is the 
same as the Christian doctrine that a man must '* be bom of water 
and of the spirit *' in order to enter the Kingdom of Ood. He even 
speaks of ** spiritual protoplasm," and declares that the difference 
between a Christian and a good man who ia not a Christian is the 
difference between the living and the dead. As poetic analogies 
between natural and spiritual things, some of the resemblances 
that Mr. Drummond dilates upon have a certain mterest, and serve 
well to illustrate moral and religious truth ; but as the basis of 
scientific doctrine and as proving the reign of law in the spiritual 
world, they are of little value, 



AMONG THE PUBLISHERS. 



The exclusive authorization to issue an English translation 
of the ** Memoirs of the Baron de Marbot," which have created 
unusual interest in Paris, has been acquired from the Baron*s 
representatives by Longmans, Green, & Co. They will publish 
the work immediately, both in New York and London. 

•— P. Blakiston, Son, & Co. have brought out a second edition 
of Blair*s '«The Organic Analysis of Potable Waters.** Consider- 
ing that the first edition was publtBhe<l but little over a year ago, 
this shows that the book has proved a good one. 

— Messrs. Eason Sc Son, Dublin, will issue in AprU the first 
numbi-r of the Irish Naturalist, a monthly journal of general Irish 
natural history, and the official organ of all the natural hii^tory 
Societies in Ireland. 1 he editors wfil be Mr. George H. Carpen- 
ter and Mr. R. lioyd Praeger. 

: — A new Pkifsical Review has been started by the publisher, J. 
Bngelhorn, of Stuttgart. The editor is L. Graetz. The object of 
this periodical will be to make German readers acquainted with 
the work being-done by physicists in other countries. It is in- 
tended that it shall serve as a sort of supplement to the well- 
known Annalen der Physik und Chemie. 

— W. B. Saundeis, 918 Walnuc Street, Philadelphia, has pub- 
lished, as No. 22 of Saunders^s Question Coropends, '* Es-^entials 
of Physics," by Fred. J. Brockway, M.D. The book is arranged 
in the form of questions and answers prepared especially for stu- 
dents of medicine. The author is assistant demonstrator of anat 
omy at the College of Physicians and Surgeons, New York. The 
reasons assigned for the existence of the book are that Ganot is 
too large for the purposes of medical students and that some of 
the other tezt-books do not contain enough. 
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— Natural Science is a new monthly review of natural history 
progrees. The object of the editors will be *' to expound and deal 
in a critical manner with the principal results of current research 
in geology and biology that appear to be of more than limited ap- 
plication.'' Articles are contributed to the first number by Mr. 
F. £. Beddard, Mr. J. J. H. Teall, F.R.S., Mr. A. S. Woodward, 
Mr. R. Lydekker, Mr. J. W. Da^is, Mr. Q. A. Boulenger, Mr. J. 
W. Gregory, Mr. O. H. Carpenter, and Mr. Thomas Hick. The 
publishers are Messrs. Macmillan Sc Co. 

— Every teacher of physics will be glad to know that a tenth 
edition of Maxwell's <* Theory of Heat*' has just been issued by 
Longmans, Green, & Co. Lord Rayleigh is the editor, which ^ 
suflScient to make all physicists conOdent that the necessary re- 
vision has been well done. It is probable that no more suggestive 
work was ever produced in the whole science of physics. It is 
more than its name signifies, for a number of physical problems 
are discussed, which are not usually treated under the head of 
'' heat." But no one should take up the book unless he is prepared 
for some pretty intense study. It is not a popular work, but for 
those competent to understand even portions of it it stands with- 
out any equal as a guide to the study of physical science. 

— '* A Guide to the Scientific Examination of Soils: Compris- 
ing Select Methods of Mechanical and Chemical Analysis and 
Physical Investigation " is the title of a book recently published 
by Henry Carey Baird & Co., Philadelphia, at $l.M). It is a trans* 
lation from the German of Dr. Felix WahnschafFe, with additions, 
by William T. Brannt, Mr. Brannt is editor of '< The Tecbno- 
ohemical Receipt Book." The <* Guide to the Scientific Examina- 
tion of Soils " is a book for the agricultural chemist. There are 
introductory chapters on ** Derivation and Formation ef the Soil," 
and *' Classification of Soils"; but these are brief, and the main 
purpose of tlie work is shown in the chapters bearing more direct- 
ly on methods, mechanical and cliemical, to be used in determin- 
ing the soil-constituents and their i^ant-nourishing value. This 
last depends, as is well known on more than mere chemical con- 
stitution, and due attention is given to the determination of the 
properties of the soil depending on physical as well as chemical 
causes. 

— The name of nearly every appliance on the English railway 
is different from the corresponding term applied on the American 
railroad, yet many of the problems involved in the working of 
rail transportation are the same. Only three or four years ago a 
lecture on *< The Working of an English Railway " was delivered 
before the School for Military Engineering at Brompton Barracks, 
England, by George Findiay, who, in addition to holding certain 
rank in the volunteer service of England, is general manager of 
the London and Northwestern railway. This lecture was natural- 
ly devoted, to some extent at least, to the use of railways in mili- 
tary operations. It proved attractive, however, to a wider circle 
of readers than the army officers to whom it was first delivered, 
and the result was the first edition of *' The Working and Man- 
agement of an English Railway." Additions to the scope of the 
original lecture were made tu adapt it to its new public, with the 
result that we now have before us the fourth edition, published 
in this country by Macmillan Sc Co. The subjects treated range 
all the way from such as are purely mechanical —the permanent 
way. roiling stock, signals, telegraphs, etc. — to questions concern- 
ing the relation of the state to railways and tlie state purchase of 
railways, which are to some extent social. There are some im- 
perfections in the mechanical execution of the book, perhaps due 
to the large number of copies printed, but it is sure to interest all 
who want a popular expose of the ways in which the modern rail- 
way has been brought into existence and' the problems occupying 
the minds of those now managing them. 

— Fleming H. Revell Company, New York, are the American 
publishers of <* Heroes of the Telegraph" ($1.40), by J. Munro, 
which is brought out in England by The Religious Tract Society. 
Mr. Munro has written a number of popular backs on electricity 
and the lives of workers in this comparatively new science. As 
an Englishman, he gives first place to Sir Charles Wheatstone 
among the heroes of the telegraph, and no one will wish to with- 



hold any of the honors due that great pioneer in electrical acienoe, 
especially as the author, in his second chapter devoted to 8. B. F. 
Morse, does full justice to him whom we Americans are proad to 
consider as the inventor par eaxeUenee of the telegpraph. But it is 
not with him that work on the telegraph ceased. Much work re- 
mained to be done before sub- marine cables and long and com- 
plicated land-lines were a possibility, and so there are cbapteis 
containing interesting accounts of the contributions to the tele- 
graph made by Sir Wm. Thomson, Sir Wm. Siemens, Fleeming 
Jenkin, Reis, Bell, Edison, Hughes, Gauss. Weber, Sir W. F. 
Cooke, Bain, Dr. Werner Siemens, Latimer Clark, Count dn 
Moncel, and Elisha Gray. 

— So many ask for a really good elementary book in electricity 
and magnetism that we are inclined to hope much usefulnees for 
''A First book of Electricity and Magnetism" (60 cents), by W. 
Perren Majcock, recently brought out by Macmillan & Co., on 
this side of the water The book is an English one, the author 
being a member of the English Institute of Electrical Engineers. 
The author does not touch upon the modern electrical theories, 
which are attracting so much attention, but which would be ex- 
tremely unpromising subjects for popular exposition as they now 
stand; but he certainly seems to give a clear statenient of the 
facts of electrical science in a way likely to be helpful to many 
who have not the training to use such excellent books as those by 
Silvanus Thompson or Fleeming Jenkin. 

— Another book intended to serve the same purpose as that 
mentioned above has been published by Norman W Henley Ss 
Co., New York, entitled ''Electricity Simplified,'* by T. CSIoane. 
The author of this book has met with success as a writer of 
primers on scientific subjects, his ** Home Experiments in Science'* 
and '< The Arithmetic of Electricity " being doubtless known to 
many of our readers. There is certainly a demand for an ele- 
mentary book that will' tell the uninitiated something of the won- 
ders of electricity, and all seeking such information should ex- 
amine Sloane's <' Electricity Simplified." (|1.). 

— A notable literary article will appear in the April Forum by 
Mr. Philip G. Hamerton, who discusses the important subject of 
the Learning of Languages. Mr. Hamerton is one of the few 
men who are absolutely as much at home in French as in English^ 
and his experience and observation make his article full of sug- 
gestiveness. The historian. Professor Edward A. Freemaa, writes 
an autobiographical essay showing the growth of his opiniona 
and method of work. Mr. R. L. Gamer, the student of the ppeech 
of monkeys, contributes the mo3t interesting paper that he has 
yet published on the results of his investigations. Other articles 
in this number will be on the German Emperor's policy of remov- 
ing restrictions upon trade, by Mr. Poultney Bigelow, his personal 
friend ; on German Colonization and Emigration, by Dr. Geffcken ; 
an explanation of the method of burial by the g''eat funeral 
monopoly iir Paris, by Mr. Edmund R. Spearman, who has oaade 
a special study of it for the Forum, 

— '* Age of the Domestic Animals '' is a treatise on the dentition 
of the horse, ox, sheep, hog, and dog, and on the various other 
means of determining the age of these animals, by Rush Shippen 
Huidekoper, M.D., veterinarian (Alfort, France); professor of 
sanitary medicine and veterinary jurisprudence, American Veter- 
inary College, New York. This work presents a study of all that 
has been written on the subject from the earliest Italian writers. 
The author has drawn much material from the ablest English, 
French, and €lerman writers, and has given his own deductions 
and opinions, whether they agree or disagree with such investi- 
gators as Bracy Clark, Simonds (in English), Girard, Cbauveaa, 
Leyh, Le Coque, Gtoubaux, and Birrier (in German and Fkeoch). 
The illustrations have been mainly taken from these authors, and 
it would be extremely difficult to improve upon them. There aie, 
however, a large number of original illustrations on the horse, 
cattle, sheep, and pig. To quote from-the preface, <*The authcn* 
has attempted to prepare such a book as he feels would have been 
of interest and service to himself in his assooiation with animals 
as a layman, and would have aided his studies and appreciation 
of the ana torn V of the teeth, dentition, and means of determining 
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the age. He hopes, also, that this work will furnish, to students 
and veterinarians, Imowledge which will aid in surgical operations 
on the mouth/' The publishers are, F. A. Davis & Co., 1231 Fil- 
bert Street, Philadelphia. 

— Macmillan & Co. will issue early in April an important work 
by Professor J. Henry Middleton on the ^' Remains of Ancient 
Rome," comprising two fully illustrated volumes. 

— Messrs. Gauthier-Villars have published a work entitled 
*< Le9ons de Chimie," by Henri Oautier and Georges Charpy. It 
is intended mainly for the use of students of special mathematics. 

— Professor Geo. J. Romanes has arranged with the Open Court 
Publishing Co. to bring out the American edition of his latest 
work, ** Darwin and after Darwjn.'* It will be published simul- 
taneously with the English edition. 

— Mashonaland, in south Africa (called "the future gold-fields 
of the world ''), will be described in the April Scribner by Frank 
Mandy, a member of the Pioneer Corps which opened up the 
country for settlers. He has spent many years in that r^on, and 
is an acknowledged authority upon it. 

— An excellent series of ^* Muwum Hand-Books'' is being issued 
by the Manchester Museum, Owens College. A '< General Guide 
to the Contents of the Museum " has been prepared by Mr. W. E. 
Hoyle, keeper of the Museum, and Professor Milnes Marshall has 
drawn up an *< Outline Classification of the Animal Kingdom," 
and a *' Descriptive Catalogue of the Embryological Models." 

— We learn from Nature that the first part will shortly be issued 
by Messrs. Duiau & Co. of a new botanical publication, to be 
called British Museum Phycological Memoirs, edited by Mr. 
George Murray. It will be devoted exclusively to original algo- 
logical papers, the records of research carried on in the Crypto- 
gamic laboratory of the British Museum in Cromwell Road, and is 
intended to be issued at about half-yearly intervals. The first part 
will be illustrated by eight plates, and will contain, among other 
articles, the description of a new order of Marine Algss. 

~ There is evidently, in the opinion of one man at least, a per- 
fect climate in one portion of tbd United States. The man is P. 
C. Remondino, M.D., and the place is Southern California. The 
beauties of Southern California Dr. Remondino sets forth in /' The 
Mediterranean Shores of America,'* just published by F. A. Davis 
A Co., Philadelphia. After speaking of the beautiful adjustment 
of humidity to temperature, so that hot, muggy days are unknown, 
our author goes on to tell of the calm character of the weather, 
which is such that thunder-9torms are almost unknown, and the 
signal oflice at San Diego, after eight years' waiting, found the 
storm flags of no use and returned them to Washington. Southern 
California, our author maintains, has as varied a climate as that 
of the north of Italy, or even more extremes of condition, but, 
with these extremes, enjoys the anomalous condition of having 
these extremes alike favorable to health and long life — just the 
reverse of northern Italy. The book is, of course, intended to 
convey such information as those seeking a health resort desire. 

— The American Academy of Political and Social Science, with 
headquarters at Philadelphia, announce for early puUication the 
following monographs on political and economic subjects: " Ethical 
Training in the Public Schools," by Charles DeGarmo, president of 
Swarthmore College, an essay which is intended to prove Uie necessity 
of moral instruction in our public schools, but toshow that it need not 
necessarily be religious; ''The Theory of Value," by the Austrian 
economist, F. von Wieser, a scientific explanation of the views 
of the Austrian school on this subject; << Basis of Interest," by 
Dwight M. liowrey, a reply to Henry George's doctrines on this 
question. They will also publish at an early date a monograph 
on " Party Government," by Charles Richardson, which is a severe 
attack on the theory that devotion to party is a political virtue; 
and a pamphlet by J. R. Commons of Oberlin College on ** Pro- 
portional Representation," in which a plan is disclosed which will 
prevent gerrymandering and secure minority representation. 

— " The Will Power : its Range in Action," by J. Milner Fother- 
gill, is a small book published by James Pott & Co. It Is not a 
metaphysical essay, but a practical work on the importance in 



human life of strength of will, which the author regards as the 
principal thing in man's character and the main source of one 
man's influence over others. The different aspects of the subject, 
such as the will in relation to heredity, the will and circumstances, 
etc., are treated of, and some interesting anecdotes related to 
illustrate the author's doctrine. From the doctrine itself, how- 
ever, we are obliged to dissent, because it puts strength of will 
above rightness of will, force above virtue. The highest principle 
in man is not will but conscience ; conscience is the lawgiver, 
while the will's business ia to obey, but Mr. Fothergill shows no 
sufficient appreciation of this fact. He admits, indeed, that 
strength of will may be used for evil as well as for good, and in 
many of the examples he adduces what he calls strength of will 
is merely selfishness or a domineering temper. Yet he expressly 
says: '* Mighty as the will is, the first numeral in character, the 
next is principle in this world ; in the next world, we are told, 
principle will come first" (p. 181). Such a doctrine, if carried 
into practice, would lead directly to immoral conduct; and we 
cannot, therefore, recommend this book as a means of moral in- 
struction. 

— The American Academy of Political and Social Science has 
just published a monograph by Leo S. Rowe on '* Instruction in 
French Universities." This is the fifth of the monographs which 
they have issued treating of instruction in political science, etc., 
in various countries. Of the other four, two treated of German 
universities, one of the University of Oxford, and one of Italian 
universities. They also published a pamphlet on Jurisprudence 
in Ameriran Universities. The present essay gives a careful ex- 
position of the system of faculties in vogue in France, together 
with a brief history of the higher educational system from the 
time of Napoleon to the present. It also explains the new system 
of universities which is now being advocated. Mr. Rowe then 
discusses the courses in political science, etc., which are offered 
by the law faculties and the other institutions, such as the ^cole 
Libre and the College de France. The monograph concludes with 
some very valuable university statistics and a complete list of the 
instructors in political science and public law in the various insti- 
tutions of higher education in France. 

— The latest issue in the *< Contemporary Science Series," pub- 
lished in England by Walter Scott and imported here by Charles 
Scribner's Sons, is a work by Karl Pearson entitled <* The Gram- 
mar of Science.*' It is a discussion of the scope and method of 
science and of some of its fundamental principles. The author 
sneers at metaphysics, declaring both metaphysics and natural 
theology to be pseudo-sciences; and yet his own book is meta- 
physical from beginning to end, only it is bad metaphysics. Mr. 
Pearson adopts the subjectivist, or *Mdealist" theory of knowl- 
edge, which denies the existence of a real material world and 
regards external objects as nothing but groups of sensations. He 
adopts Kant's theory of space and time, though he derides Kant 
for being a metaphysician. His view of causation is borrowed of 
Hume; and he maintains that the business of science is merely to 
describe facts, not to explain them. *' Science," he says, *' deals 
with the mental, the inside world," and a law of nature is not an 
order of external facts but merely a '* routine of perceptions." He 
aUudes to Newton's formula of gravitation, and then goes on to 
say : *' The sti^tement of this formula was not so much the dis- 
covery as the creation of the law of gravitation. A natural law 
is thus seen to be a resume in mental shorthand, which replaces 
for us a lengthy description of the sequences among our sense- 
impressions. Law in the scientific sense is thus essentially a prod^ 
uct of the human mind and has no meaning apart from man. 
It owes its existence to the creative power of his intellect There 
is more meaning in the statement that man gives laws to Nature 
than in its converse that Naiture gives laws to man" (p. 104). 
Such is the burden of the whole book, and it is thrust forward on 
every possible occasion ; and it shows, we think, with sufficient 
clearness the mental calibre of the aifthor and the quality of his 
book. 

— The first number of the new Zeitaehrift f&r Anorganische 
Chemie^ edited by Professor Krflss, of Munich, was issued on Feb. 
27. As its title implies, the new journal is devoted exclusively to 
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the inorganic branch of oheniistry, and the names of the distin- 
guished chemists throughout Europe and America whose co-opera- 
tion the editor has been fortunate in securing would appsar to 
promise well for its value and success. The first number, sajs 
Nature, contains the following six original memoirs : * ' Phosphorus 
Sulphoxide," by T. E. Thorpe and A. E. Tutton; '*The Double 
Acids of Heptatomic Iodine," by C. W. Blomstrand; "The Action 
of Hydrogen Peroxide upon certain Fluorides,** by A. Picdni ; 
«Ammoniacal Platinum Ck>mpound8,'* by O. Carlgreu and P. T. 
Cleve; '* Preparation of Tungstates free from Molybdenum," by 
C. Friedbeim and R. Meyer; *^A Lecture Experiment/' by C. 
Winkler. 

— ''Humanity in its Origin and Early Growth/* by £. Ck)lbert, is 
a work recently issued by the Open Court Publishing Company 
of Chicago. It is, of course, mainly historic in character, and 
much that it contains is familiar. The history of religion is the 
leading topic in it, but considerable space is also devoted to the 
origin and growth of language and the rise of the industrial arts. 
The book, however, is full of crude and often fantaRtic theories, 
the author being one of those men, by no means rare in these 
day Sy who have thrown off all tiUditiooal religious belief and taken 
an attitude of religious skepticism, but are, nevertheless, extremely 
credulous of new-fangled theories and aUeged scientific discoveries. 
Thus Mr. Colbert tells us with an air of assured conviction that 
man originated at the North Pole, and also that some thousands 



of years hence most of the land in the northern hemisphere will 
be submerged by the ocean, while a vast southern continent will 
arise from. the waters. Religion, he thinks, originated in the 
worship of the heavenly bodies; and expressly says that the Greek 
and Roman Jupiter is nothing else than the planet of that name 
(p. 280). He thinks that religion was miinly the work of the 
priests, who used the popular belief in astrology and magic as a 
means of domineering over men; and he nowhere shows any con- 
ception of the grandeur of the religious sentiment nor any respect 
for the religious beliefs of mankind. Yet he is half inclined to 
believe in astrology himself, holding that **a great deal may be 
said in justification of the old fashioned idea of stellar and plane- 
tary rule over the affairs of men ** (p. 890). Altogether the book 
is a curious one, especially as revealing tM character of the 
author's own mind. 

— Houghton, Mifflin Sc Co., have recently issued a large- 
paper edition (of 250 copies) of '* The I>L«oovery of America,*^ by 
John Fiske, a work in four volumes, forming the beginning of 
Mr. Flske's history of America, and the most important single 
portion yet completed, written upon original sources of informa- 
tion Tegarding ancient America, the Spanish conquest, medisevai 
trade, questions about Columbus, the causes of the transfer of 
supremacy from the Spanish race to the English, etc. The work 
oontains^abundant foot-notes, which are the results of vast research. 
We understand that the whole of this laige-paper edition has al- 
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CALENDAR OF SOCIETIES. 

Chemical Society, Waahiagton. 

Mar. 10. — H. W. Wiley and Wm. H. 
Elrug, The Solubility of some Inorganic 
Salts in Acetone and of Acetone in Dextrose 
Solutions; H. W. Wiley and K. P. McElroy, 
The Specific Gravity of Acetone and Mix- 
tures of Acetone and Water. 
■.■■^^^-^^^■^^— "^"~^^"^— ^^p— ^"■^-^""■.i^^.""^^"""^— ^^■"^^-^^^"^— ^"^» 

Publications received at Editor's Office. 

DauiOfOND, HsNBT. Natural Law in the Spirltutl 

World. New Tork, Jamas Pott A Co. 18*. 488 p. 

75ot0. 
FoTBXBoiu., J. HiLKBa. The WUl Power; its Range 

in Action. 8d. ed. New York, James Pott A (^. 

]8«. 184 p. eOots. 
Mazwbll. J. Clbbk. Theory of Heat. 10th ed. 

New York, Longmans, Oreen A Co. 16*. 867 p. 

$1.00 
Mbtbb, Lotbar. Outlines of Theozetical Chemis- 
try. Trans, by D. Phillips Bedson and W. Car- 

leton Williams. New York, Longmans, Oreen A 

Co. 8». 888 p. 92.50. 
Obdeb in the Phvsloai World, and its First Cause 

according to Modem Science. From the French. 

New TorK, James Pott A Co. i». 247 p. $1. 
Pbabsok, Karl The Grammar of Science. Loudon, 

Walter Scott. New York, inserted by Charles 

Soribner's Sons. 18«. 610 p. $1.85. 
TxLLMAM, S. B. Elementary Lessons in Heat. 8d 

ed., reTlsed and enlarged. New York, John 

Wiley A Sons. 8«. 178 p. 
Whitklbt, J. Llotd. Chemical Calculations. New 

York, Longmans, Green A Co. 18<*. 114 p. 60 cts. 
WoBTHnroTON, A. M. Dynamics of Rotation. New 

York, Longmans, Green A Co. 18". 167 p. $l. 



FOR SALE. 
SCIENTIFIC INSTSUMENTS 

AND 

GEOLOGICAL SPECIMENS. 

The Instruments are second-hand, in good condi ' 
tion; prices fixed are about one-half cost; they 
were owned by the late Dr. Wm. M. Herron, of 
Allegheny City, Pa. They will be sold separately or 
at a reduced price in a lot. OfFera respectfully re- 
quested. Information and detailed list furnished 
on application to JNO. H. HEBRON, 

1008 Penn Avenue, Pittsburgh, Pa. 
1 Large 4-prlsm Spectroscope, John Browning, 

maker $176 

1 Speotograph, for recording Spectra, same 

maker 80 

1 Six -Inch spark, BuhmkorfF coil, same maker. 150 

1 Two-mirror Heliostat 60 

1 Large Electric Lantern, automatic slip, for 

spectrum work , 85 

1 60° flint prism, $10; 1 concaye grating, $80. ... 80 

10 Geissler tubes, with rotating apparatus 85 

11 Plucker tubes 10 

18 Incandescent Electric lamps, 6 A 8 C. P 10 

1 Galvanic lamp, for use with platinum coll.. . . 2 
1 Case Mineral and Geological Specimens (per- 
haps 700 pieces; 100 



Exchanges. 

[Free of charge to all, if of satisfisctory character. 
Address N. D. C. Hodges, 874 Brosdwsy, New York.] 

For sale or exchange. Dss Auslsad, so vols., i88s to 
S891, indminig 6 vols, bound, a in numben. Wheeler 
Survey, vol. i. Geog. Report; also voL 6, Botany; Pro- 
duction of gold andsilvertn the United States, iMo, 'i, 
'>« *S< '5; Selfridge Isthmus of Darien. Will sell st very 
low pnoes. J. F. James, 1443 Corcoran St., Wsshiag- 
ton, D. C. 

For esc^nge. — A fine thirteen-keyed flute in leather 
covered case, for a photograph camera suitable for soak- 
ing lantern slides. Flute cost $17, and is nearly new. 
U. 0. COX, Mankato, Minn. 

AMUSEMENTS. 



EVERY 
MONDAY 

▲KD 

WEDNESDAY 

▲T 

8.16 P.M. 

SATURDAY, 

Matinee 
at 8. 
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TUP Tl THE mil. 

Entirely Remodelled. New Views 

Magnificent representation of 
solar and lunar eclipses, etc. 

CARNEQIE MUSIC HALL 
57th Street cmd 7th Avenue, 

Mr. GARRETT P. SERVI8S, 

the well-known and popular writer 
and lecturer on astronomy, has 
been engaged to explain the scenes 
and views as they paas before the 
audience. Seats 60 cents, f 1.00. 

PBOGTOB'S THEATRE. nil%%T. 

Pbootob a Turkeb, Proprietors and Managers. 
EVBnr BITBNING AT 8.16. 

THE ENGLISH ROSE. 

By SIMS A BUCHANAN. 

Produced under the direction of Aubrey Boucicault. 

BRILLIANT CAST. COMPLETE ACCESSORIES. 

Rpcclal Prices Rod Children Half Piiee. 

EDEN MUSEE, 

23d Street, near Broadway. 

DE KOLTA'S AST0HISHIN6 PROBLEIS. 



Wants. 



A ny /yrssli tttkimg a p^tiiUm ftr mtkick A# U fm^i^ 
fUdiy kitteitntijlc mitmimm^mit, »rmnyper»9n Memking 
90tiu 0mt U fill mMHHen 0/ thu ckaraOtr^ ke it thmi 
</'« Umckgr nftcunct^chtmitty drmngkUtm^n, pr vfkmt 
M^, can kmv€ tU * IVmmi* int^rUd und^r thU JUmd 
ml 10 c€Mis m e^nmi lint. Nothing instrUd ml Usm ikmm 
50 eenia a iimt^tpaid by ainrnpt^ ifrnt^tt e^nvenitni, 

TBAN8LATOB wanted to read Qermaii arohltee- 
tural works at sight (no writing). One familiar 
with technioal tenns desired. AdMn '*A.," Box: 
149, New Tork Poet Offlee. 

WANTED.— A posfiion in a manuf aotoring estab- 
lishment by a mannfaotnrlBg Chemist of in- 
TentiTe ability. Address M. W. B , oare of Science^ 
874 Broadway, N. T. 

WANTED.— Books on Anatomy and Hypnotism. 
Will pay cash or giro similar books in ex* 
change. Also want medical battery and photo out- 
fit. DR. ANDERSON, 188 State street, Chicago, lU. 



W 



ANTED.— A college graduate with some normal 
trainiog, to teaoh the sciences, at $1,800 per 
Tear, in a Sontliem oollege. A Baptist or a Method- 
ist preferred. Must also be a first-olass Latiik 
scholar. A. H. Reals, Box K, MllledgeTllle, Oa. 



DEFREGGER'S 

Celeb: sted 

Tyroleans. 



The 
Cocoon. 



MUNCZi LAJOS'S 
Hungarian Band. 



THE GREAT TOWER OP THE 

MADISON SQUARE GARDEN 

NOW or JEN 
I>atly f^om 9 A.m. until 10 P.M. 

Admission) 35c« 

The most Perfect and Delightful View of New 
Yiitk eyer witnessed. 



A PROFESSORSHIP in Chemistry is wanted by 
one who has had five years^ experience in that, 
capacity. Would prefer to glTe instniotion by- 
lectures and experiments rather than hv text- book 
methods. Would like a position in a oollege or uni- 
▼ersity where there is a good student's laboratory. 
Special points of strength claimed are: (1) Thorough, 
control of a class and good order dunng leoture» 
and recitations. (8) Aocuracv in experimenting 
with chemicals and skill in the manipulation or 
chemical apparatus. The permission of several dis- 
tinguished educators has been given to refer to- 
them if required. Would not oare to accept a po- 
sition paying less than f 1,500. Address B. E., oare 
of Science, Advertising Dept., 47 Lafayette Plaoe^ 
New York. 

ADDRESS WANTED.— Will some one please send 
the address of the Secretary of the American 
Philological Society. Also that of Herbert Spencer. 
"ADDISON,"' Room 84, 1(54 Madison St., Chicago, UL 

ADDRESSES of Old Book Dealers wanted.— Wish- 
ing to obtain a cumber of old books out of prints 
I very much desire the addresses or catalogues of 
rare second-hand book dealers. lf.there is a direc- 
toiy or list of such dealers I should like to obtain 
possession of one. W,. A. BLAKKL7, Chicago, 111. 

WANTED.— (1) A white man versed in wood and 
iron workiDg,able to work from specifications- 
and plans, suited for an instructor of boys; his bua- 
iness to have chaige of shops of school, outline and 
direct the work for foremen and students; nalary to 
be 91,000 per annum (nine months). (8) A man 
(black preferred) to teaoh the colored, iron working- 
and forging, subordinate to the preceding; salary, 
9780. (8) A man (white) competent to take classes 
in engineering (assistant's position), but with the 
ability to perform any of the work required in any 
of the ordinary engineering courses of our universi- 
ties; salary from 9lt000 to 91.500. A. H. BEAL8,. 
MiUedgeviUe, ^a. 
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readj been sold. The regular editioo, in two volumes, will be 
readj on tbe 26th. 

— J. B, Lippincoit Co., Philadelphia, recently issued "The 
Tannins," by Henry Trimble, The author ig professor of analyti- 
cal chemistry in tbe Philadelphia College of Fbarmacj. U is now 
about one huodred yean since tanuin Brat became recogoized as 
a distinct substance. About twelve yeara ago the author cum- 
menced to collect the literature of the subject, especially tbat re- 
ferring to the astringent value of certain tannin- bearing materials, 
with the methods involved in their estimation. As is always the 
case with one thoroughly interested in his subject, the work grew 
on Professor Trimble's bands till he thought best to give to the pub- 
lic a work on the general subject, with gallotannic acid, and an 
index to the literature, leaving for a subsequeht volume the re- 
maining individual tannins. It has been the author's constant 
endeavor to make tbe book more than a mete compilation, and 
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the results of much of his own experience have, therefore, been 
incorporated. It is the author's hope that the present publicalion 
may k'ad others to aid in bringing together information on fai* 

— The American Book Company, New York, Cincinnati, and 
Chicago, has recently issued a "I^iboratory Manual of Chemistry,'* 
by James E. Armstrong and James H. Norton. Mr. Armstrong 
is principal of Lake High School, Chicago; and Hr. Norton ia 
principal of I^ke View High School of tbe same city. The pur- 
pose of tbe manual is to aid the student in his laboratory work in 
each experiments as he can conduct himself, the experimental 
work to be supplemented by a course in some good text-book. We 
do not recall any other manual for use in chemical work in school 
laboratories which at all t»)mpares with the one now before us, 
and it seems (o show that the interest in the best methods of sct- 
entiGc training in schools is making great progress. 
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STORAGE OF STORM- WATERS ON THE GREAT 

PLAINS. 

Somewhat exaggerated expectations have been aroused by 
the speculations of certain theorists in regard to the possi- 
bilities of water storage on the high, wind-swept, treeless 
plains lying between the 98th meridian and the Rocky Moun- 
tains. These visionaries have virtually promised every 
farmer a reservoir on his land if he would only make the 
effort to secure it. 

The need of storage, if it can be made a success, is indis- 
putable. Rivers are few, and, as a rule, inadequate to the 
irrigation of more than the lands of their own valley. Arte- 
sian wells are limited to certain sharply defined basins. 
Other wells are generally too deep for profitable irrigation 
by pumping, except for small plats of fruit and garden vege- 
tables. If the mesas are to be extensively irrigated it must 
be by storage of storm -waters. Can it be done ? If there is 
any doubt about it we would better know the truth than to 
encourage delusive hopes. Let us seek some quantitative 
numerical expression for the possibilities and limitations of 
storage. 

The great robber of moisture on the plains is evaporation. 
The activity of the winds is so great and constant that more 
vapor is raised from exposed water surfaces than in many 
regions of greater heat. The annual evaporation is seldom, 
if ever, less than four feet, and may rise to eight feet. We 
may safely put the average as high as five feet. 

The rain fall varies from one to two feet. Its seasonal 
distribution is favorable, the late spring months and the 
summer months receiving the greatest amount. So far as 
the quantity and seasonal distribution of the rainfall are 
concerned the chances of impounding some of it look en- 
couraging. But it is not so much the aggregate of precipita- 
tion as the percentage of it which flows off on the surface, 
which determines the feasibility of storage. In a treeless 
region of great evaporation and porous soil and subsoil, the 
total run-off is always low, and much of that is subterranean. 
Humphreys and Abbott, in their report on the Mississippi 
River, estimate the total run-off of the Missouri valley at 15 
per cent of the rain fall. This includes the springs which 
feed the rivers, as well as the superficial run-off. This sub- 
terranean factor is unusually large on the plains, because 
there are large areas on the mesas and among the sand hills, 
which have no surface streams. All moisture reaching the 
rivers from these areas percolates beneath the surface, and 
the superficial run-off is by so much diminished. 

Again, if the average for the whole Missouri valley is 15 
per cent of the rain fall, it is less than that qn the plains, 
because the whole basin includes wooded areas and steep 
mountain slopes, from both of which the run-off is more 
than the average. If we reckon 7.5 per cent as the superfi- 
cial run-off of the plains, that will certainly be as favorable 
as the considerations just presented will possibly admit. It 
is more likely to be too high than too low, for fully half, if 



not more, of the run-off is subterranean, and the total is less 
than 15 per cent, while we have allowed half of 15 per cent 
for surface flow which may be impounded. 

The third important consideration is seepage. A reservoir 
may be made absolutely water-tight, but it is not likely to 
be. Rather is it absolutely certain that for small storage on 
the farm, Cicecuted without the aid of professional engineer- 
ing, and under rigid conditions of economy, so that cement- 
ing, or puddling with clay, is out of the question on account 
of the expense, the loss by seepage will always be consider- 
able. The possible variations of such loss are so great that 
we can do no better than to make a somewhat arbitrary as- 
sumption of its amount, say two feet annually. If the site 
is so badly selected, and the dam so poorly built, that the 
water will be lowered more than two feet annually by per-' 
eolation, success is improbable; on the other hand, less than 
two feet would be too small a margin to allow for seepage 
under the circumstances. More would be fatal, and less is 
improbable. 

The fourth consideration is the ratio of catchment basin to 
reservoir surface. This factor is more under human control 
than the others. At first blush it might be thought to be 
wholly a matter of choice. And so it is if the reservoir is 
artificially excavated. It may be dug deep and narrow to 
prevent evaporation. Its surface may be made only one- 
millionth of the catchment basin, if that is desirable. But 
the economy of water storage for irrigation will not admit 
of more excavation than that required to procure earth for 
the dam. Aside from the cost of digging it, a deep pit 
would require a pump to raise the water. Natural depres- 
sions must be utilized. But these are always broad and 
shallow on the uplands. Deep cafions and valleys are ex- 
cluded because they are below the lands to be irrigated. 
They may answer for the valley lands below them, but not 
for the table- lands which we are considering. In the wide 
shallow basins of the uplands, if the waters have any con- 
siderable depth, they will spread abroad, cover much good 
land, and lose much by evaporation. But they must have 
considerable average depth throughout the year for two 
reasons. The maximum depth will occur after storms, the 
minimum during periods of drought. Unless the average is 
high it may readily happen that little or no water is avail- 
able just when the crops need irrigation. Furthermore, the 
depth should be considerable, or else the reservoir will flood 
nearly as much land as can be irrigated from it. E. S. Net- 
tleton, chief engineer of the Irrigation survey, U. S. Dept. 
of Agriculture, estimates that an annual average of nine 
inches of water over the whole surface of the field will be 
required for successful irrigation on the plains. One acre of 
reservoir with an annual average depth of four and one-half 
feet will therefore irrigate six acres of land. The value of 
the flooded land will absorb the profits of the operation if 
the ratio is greater than that, that is, if the depth of water is 
less. 

It is evident that when water is impounded in natural de- 
pressions on the table-lands the reservoir will necessarily 
cover a considerable fraction of its catchment basin. Take 
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the proposition that every farm may have a reservoir, and 
see how it will figure out. For an average annual depth of 
four or five feet the water will spread over several acres, 
certainly not Ipss than five acres. On a farm of 160 acres 
the catchment basin cannot be more than 32 times as large 
as the reservoir. Drawing from the lands of one's neigh- 
bors cannot be counted upon. Your neighbor below will be 
as likely to draw from your land as you are to draw from 
your neighbor above. The chances are even, and, in the 
general summing up of catchment areas, each can only count 
upon his own. Indeed he cannot count upon all of his own 
land^ for, if it is all devoted to gathering and storing the water, 
where is the field to be irrigated ? That must lie below the 
reservoir, as the catchment basin must lie above it. This 
simple matter of levels imposes another rigid limitation upon 
successful storage. Tillage of the catchment basin, causing 
greater absorption of the rainfall — possibly complete ab- 
sorption of it — is another contingency which may defeat 
storage. 

If the farmer owns a half section, 328 acres, and if we make 
due allowance for irrigated fields, and for slopes which face 
away from the reservoir, he may possibly get a ratio as high 
as 50:1. This is not enough for successful storage. On a 
section, 640 acres, it might be as high as 100:1, if the slopes 
were happily disposed. Instead, therefore, of a possible res- 
ervoir on every farm, it is clear that only very large farms 
having a favorable topography can enjoy this luxury. 
The ratio 100:1 probably represents the maximum of favor- 
able conditions which can ordinarily be realized on the 
plains. Hence we need not consider the possible results of 
any higher ratio. Nor need we go below the ratio 50:1, 
since that is already below the requirements of successful 
storage. 

It appears then that, instead of the ratio of catchment to 
ihe storage area being a matter of choice, it is subject to quite 
narrow limitations. 

We set out to seek quantitative results. By using data 
g^ven above for evaporation, runofl', and seepage, which are 
believed to be fairly good approximations to the actual values 
of those factors, we may construct * the following table : — 

Table sbowlog tbe annual average depth of water for ratios Tarflng from 
50:1 to 100:1, and for rainfall varylag from one to two feet, the annual evapora- 
tion being fl?e feet, seepage two feet, and the run-off 7.5 per cent. 
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70:1 
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" .87 ft. 


2.19 ft. 


8 5 ft. 


S0:l 


41 


.5 ft. 2. fL 


3.5 ft. 


5. ft. 


90:1 


14 


1 44 ft. 3 12 f u 


4 81 ft. 


6.6 ft. 


100:1 


.5 ft 


2.87 ft. ' 4.25 Jt. 


6.18 ft. 


8. ft. 



This table must not be taken to mean more than was in- 
tended. ** None" does not mean that a reservoir under the 
' given conditions would not contain water at any time in 
the whole year. It might be full after a storm, yet the aver- 
age expectation of finding water there at any date when it is 
needed for irrigation is correctly expressed by zero. 

» The formula for computation Is ^ (e + ») = A In which B = 

ralnf all, — = run off, r' = ratio of basin to reservoir, e = evaporation, « = 

seepage, and D = annual average depth of water resulting from the given 
conditions. 



The table is intended merely for a quantitative expression 
of results which will follow if the assumed data are fairly 
correct. And, if they are somewhat erroneous, whoever 
knows a more accurate value for any factor can readily in- 
sert it, and correct the table. Quantitative expressions, even 
when based upon assumptions and hypotheses, are more in- 
structive than vague and speculative generalizations. This 
table, for instance, shows certain limitations of water storage 
so narrow and rigid that any errors which are likely to be 
detected in the assumed data will not overcome them. 

To specify some of these limitations, take the first column 
of the table. It means unmistakably that no storage can be 
made from a rainfall of one foot. The highest ratio, that 
of 100:1, a ratio which can seldom be realized, gives only 
six inches as the permanent average depth of water in the 
reservoir. None of the assumed data can very well be so 
far astray that its correction will raise the amount to a re- 
liable irrigation head of water. Possibly full at one time<, 
but dry as a powder-horn at other times, such a reservoir 
would be useless, because it would be unreliable. Certainty 
— that most valuable feature of farming by irrigation as 
opposed to an enforced dependence upon the fickle goddess 
of weather in the rain-belt — would be lost. The farmer 
must have the water just when he needs it, not Just when it 
happens to come. The figures for average annual depth 
show the maximum which can be relied upon with certainty 
at any given date. While it might sometimes be greater, 
there is no rational assurance of it. 

The seasonal distribution of the rainfall is so far favorable 
to a speedy use of stored waters, without serious loss by 
evaporation, as to make the case somewhat better than ap- 
pears in the table. But over against this is the neutraliziqg- 
consideration that the greater rainfall of spring and summer 
is more fully absorbed than the lighter precipitation of win- 
ter upon frozen ground. Melting snows yield a greater run- 
off than summer rains. This increases the average period 
of storage before use, and correspondingly diminishes the 
chances of success. 

These changes are still too slender £o be at all reliable if 
the rainfall is fifteen inches. Indeed, it is not until we come 
to the column headed ** 18 inches '' that we find any encour- 
agement. One result at the bottom of that column looks 
hopeful, but that calls for a catchment surface one hundred 
times as large as the reservoir — a condition which, when 
coupled with the further limitation of enough good* irrigable 
land under the reservoir, not one farm in a hundred can 
fulfil. 

The promising figures are twice as numerous in the next 
column, and three times as numerous in the last. But even 
with two feet of rainfall the chances of failure and success 
are about even. The ratio must be at least 75 :1, or a mean 
between the lowest and highest in the table. 

For areas having a greater rainfall than two feet, where 
the impounded waters might be useful for other purposes, 
but would hardly be needed for irrigation, the possibilities 
of storage may be easily discovered by extending the table. 

Water storage upon the high mesas of the treeless belt 
is, if not wholly a delusion, at least somewhat delusive. 
More hopeful is the expedient of deep tillage, which is also 
a sort of storage. Hidden from sun and winds in the loose 
soil and sub-soil, the moisture will thus be preserved at the 
very spot where it is needed to sustain vegetation. 

L. E. Hicks. 

Dr. Baillon^s ^' Dictionnaire de Botanique,*' the publication of 
which was commenced in 1869, is now completed. 
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THE SOPHISTICATED FRENCH WINES. 

Lovers of the gLiss that is alleged to exhilarate with mod- 
erafion, and more especially those whose glances melt at the 
sight of French labels, will be interested in a report recently 
made to the French Academy of Science by three celebrated 
chemists. Our California vintners, too, whose machine-made 
wines by a chemical miracle become five years old within 
ten days from the press, will also 6nd something to interest 
them. The report was made apropos of a question sub- 
mitted by the Paris Chamber of Commerce whether it was 
permissible to use the salts of strontium to precipitate the 
excess of plaster added to wine by vintners. The question 
was referred by the Academy to a committed composed of 
MM. Berthelot, Duclaux, and Gautier. These eminent 
satxints made the following report: — 

**For above thirty years the employment of plaster in the 
manipulation of wines has been general throughout the south 
of France. A recent law has decreed that the maximum quan- 
tity of sulphate of potassium per litre in merchantable wine 
shall be two grams, and therefore the wine trade demands a 
method for reducing the quantity of sulphate in wines on 
hand to the legal limit. Some of these have already begun 
to use for this purpose a mixture of tartrate of strontium and 
tartaric acid. These substances added in the right proportion 
cause the precipitation of sulphate of strontium and the solu- 
tion in the wine of bitartrate of potassium. This operation 
replaces in the wine the tartrate of potassium removed by 
the plaster, but unfortunately the wine also retains in solu- 
tion moi*e or less of tartrate of strontium. This salt is not 
a normal constituent of wine. It is not found in any food- 
EtufP, though it exists in some mineral springs, as, for in- 
stance, those of Vichy. When pure, these salts are not be- 
lieved to be poisonous in ordinary doses. 

'"The question submitted by the Chamber of Commerce 
includes in effect a question of principle and one of fact. In 
principle one might say that, wine being a natural product, 
the addition of any chemical substance whatever should be 
looked upon as a falsification, more especially is this the case 
when the purpose of the substance added is to mask the real 
character of the wine and deceive the purchaser as to the real 
nature of the merchandise he purchases. 

'* Moreover, it appears to the committee that to furnish the 
Chamber of Commerce with a method for deplastering wines 
will in effect throw the authority of the Academy in favor 
of plastering, and will, furthermore, seem to promise a fur- 
ther scheme for destrontianizing the wine, to use a neologism, 
and so on, ad infinitum, 

*' It is necessary to define clearly the point where wine 
ceases to be a natural product and becomes a chemical fabri- 
cation. It is to the interest of no on^, either among the 
vintners or among the merchants, to furnish grounds for pro- 
claiming to the world that French wines are artificial prod- 
ucts made, not by vintners, but by chemists. The authority 
of the Academy cannot be used for any such purpose. So 
much for the question of principle ; now as to the facts : Though 
strontium may not be a poison in ordinary doses, and even 
though it may serve as a useful medicine in certain cases, it 
is by no means certain that when used in sensible doses, as 
it must be if it becomes a constituent of an alimentary sub- 
stance in such common use as wine, it will be without effect 
upon the bodily functions. It is neces.sary to be not merely 
prudent but even timid in deciding whether or not to intro- 
duce into the bodily circulation mineral elements which 
normally do not exist there. Such substances, even when 
apparently innoxious at first, may by their accumulation in 



the body produce at length very grave consequences. What 
may be innoxious to some persons may be ruinous toothers, 
according to temperament or pre-existing maladies. The ex- 
periments of M. Soborde have shown that tartrate of stron- 
tium may produce congestion of the kidney in animals. 
Still, further, it must be remembered that therapeutic experi- 
ments with strontium have been conducted with a chemically 
pure salt. The strontium of commerce is always more or 
less mixed with salts of baryta, which are not easily separated, 
and which are very poisonous. The danger would be very 
great were these salts to become articles of ordinary com- 
merce, to be usedwithout discrimination or control by vintners 
and wine merchants. These would buy their supplies in the 
cheapest markets without regard to purity. We know, too, 
how difficult it is to use such substances in such exact pro- 
portions as to get just the desired reaction among the ele- 
ments employed. 

*^ For these reasons the committee recommends that the 
Academy reply to the Chamber of Commerce that it declines 
to approve of the employment of salts of strontium for de- 
plastering wines, and reprobates such practices.^* 

At a subsequent sitting of the Academy M. Quontin con- 
tributed the result of a study of deplastered wines. The 
process of deplastering is used only for the purpose of reduc- 
ing the contents of the wine in potassium sulphate to the 
legal limit. M. Quontin found in the course of his researches 
that not only are the chloride, nitrate^ and carbonate of 
baryta commonly used, but also that the tartrate, acetate, and 
phosphate are employed for this purpose. 

M. Berthelot, in discussing M. Quontin^s paper, said that 
the facts brought to light by M. Quontin^s researches bore a 
character of very grave interest. The deplastering of wines 
by means of the salts of baryta was not merely a method of 
falsification of a common alimentary substance, but a real, 
wholesale manufacture of poisons. 

Gerald McCarthy. 

Nortb Carolina Bxperlment Station. 



A BOTANICAL LABORATORY. 

FoRHBRLT the botanical laboratories were given up al- 
most entirely to systematic and structural work, this being 
as much a matter of necessity as of choice, for the physio- 
logical and bacteriological work are comparatively new 
branches of the science of botany, requiring specially de- 
signed apparatus, which is often very costly. Of late years, 
however, the great scientific and economic value of the 
latter subjects is being realized, and laboratories are being 
equipped in which these lines can be pursued. 

One of the finely furnished physiological and bacterio- 
logical laboratories of this country is that at Purdue Uni- 
versity Experiment Station, La Fayette, Ind., equipped by 
Dr. J. C. Arthur. The laboratory consists of five rooms be- 
side the greenhouse, these being a general laboratory in the 
centre, a library and herbarium to the west, a bacteriologi- 
cal room to the east, and a store-room and dark room to the 
north. The general laboratory has a large window, occupy- 
ing nearly the whole width of the south side of the room, 
furnished with light lower curtains and a dark heavy upper 
one. These can be adjusted so as to tone the light on a 
bright sunny day, and allow the entrance of all the light 
possible on a gloomy day. In front of the window b a long 
table fastened to the wall to prevent vibration as much as 
possible; this is used for microscopic work. The walls are 
lined with wall cases and cases of drawers for reagents^ 
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glass-ware, and apparatus in immediate use. There are 
tables with gas and water supply; a sink with hot water 
apparatus and cleated shelves for drying purposes; and dry- 
ing and constant-temperature ovens. Accompanying the 
reagent case is a card catalogue, which indicates very nearly 
the arrrngement of reagents, so that the time taken to find 
one is reduced to the minimum. 

Among the pieces of apparatus in the room are auxanom- 
eters, clinostats, electric and mercuric thermo-regulators, 
hot stages, dialyzers, pressure regulators, chemical, torsion, 
and ordinary balances, dynamometers, an electric motor, 
transpiration tubes, etc. 

The bacteriological room has a south and east light, and is 



fungi, and physiological subjects. The library is carefully 
catalogued. 

The herbarium contains both phanerogams and crypto- 
gams, parasitic fungi being specially well represented. 

In the store room are kept the supplies not in immediate 
use. Leading from the store-room is the dark room for 
photographic work ; this room being supplied with gas, 
water, a specially arranged sink, and the chemicals and ap- 
pliances needed in the work. 

A small greenhouse extends south from the station, its 
main room opening directly from the laboratory and on the 
same level. This room is fitted up with tables and benches 
upon which apparatus can be placed when the student is 
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fitted up with the latest appliances; such as steam and dry- 
air sterilizers, germination ovens, bulb and ordinary culture 
tubes, and all the various paraphernalia used in bacterio- 
logical work. There is a large table with sink, having a 
water supply, and cases of drawers for supplies of cotton, 
agar, gelatine, cages, etc., a case of stains, and a large hood 
with water supply in which the steam sterilizers are 
placed. 

The library and herbarium on the opposite ^ide of the 
general laboratory to the bacteriological room contains the 
standard works, and as Dr. Arthur^s private library is kept 
here besides, there are many valuable and rare works to 
which one does not usually have the good fortune to have 
access. There is also a good supply of botanical journals 
both in English and foreign languages. The library is speci- 
ally well supplied with works on plant diseases, parasitic 



working with the living plants. The smaller room is on a 
lower level, and is kept at a lower temperature than the 
main room. Experiments can thus be carried on with plants 
at different temperatures. There are also in this room a 
floor tank for aquatic plants, and steam-heated cutting beds. 
Both rooms are heated by steam. The greenhouse forms a 
very useful adjunct to the laboratory. 

The laboratory in the Station is entirely separate from the 
University laboratory, the latter being under the direction of 
Dr. Stanley Coulter; the work there is in systematic and 
structural botany. The students in Dr. Arthur's laboratory 
who do the physiological and bacteriological work are juniors 
and seniors who have elected botany and have done the sys- 
tematic and structural work previously. There are also 
post-graduate students who are doing original work. 

Katheriiye E. Golden. 
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THE DISTRIBUTION OF FISHES. 

" A GOOD illustration of the amount of change brought about 
by deep-sea investigations in our ideas of the distribution of 
the fishes is to be seen in the recent history of the Discoboli. A 
short time ago it was supposed all the representatives of this 
group — the Discoboles, disk-bearers, lump-fishes, sucking- 
fishes, or sea-snails, as they are variously called — were re- 
stricted to the Atlantic and Pacific, in their northern parts, 
and to the Arctic Ocean. This was previous to 1870. At 
that date species were known of each of the families of the 
group. From the Atlantic section there were two species of 
the Cyclopteridae — Cyclopterus lumpus and Eumicrotremus 
spinosus — and five species of the Liparididas — Liparis mon- 
tagui, L. liparis, L. tunicatus, Careproctus major, and 0. 
Beinhardi. And from the Pacific the list contained one species 
of the Cyclopteridae, Eumicrotremus orbis, two species of the 
Liparopsidae, Cyclopterichthys ventricosus and Liparops stel- 
leri, and five species of the Liparididae — Liparis mucosus, L. 
calliodon, L. Agassizii, L. pulchellus, and Careproctus gela- 
tinosus. 

Between 1870 and 1891 the additions from the Atlantic 
were four species of the Liparididae — Careproctus micropus, 
Paraliparis bathybius, P. liparinus, P. membranaceus. In 
this period the northern Pacific had yielded one species of 
the same family, Paraliparis rosaceus. But the more impor- 
tant additions in this time were from the southern end of 
the American continent, whence came one species of the 
Liparopsidae, Cyclopterichthys amissus, and three species of 
Liparididae — Liparis antarctica, L. Steineni, and L. pallidus 
(one or more of which may yet prove to be young of Care- 
proctus). Previous to 1891 this was the state of our knowledge 
of the Discoboles ; and the generally accepted idea of their distri- 
bution limited them to the far-north and to the far-south, and 
displaced them in the tropics by other disk-bearers belonging 
to very distinct families, the Gobiidae and the Gobiesocidae. 
As such a number of the Discoboli were deep-sea forms, and 
as the anatomy in general was that of types adapted to a 
life far below the surface in low temperatures, there seemed 
to be no reason for supposing them absent from great depths 
under the torrid zone. These considerations induced me, in 
monographing the group for this museum, to predict that 
eventually the proper distribution would be found to extend 
from the northern to the most southern localities on the sea 
bottom (Mem. Mus. Comp. Zool., ZIV., No. 2). 

Since 1890 a new genus, Cyclopteroides, and new species 
have been added to the number of Discoboles known from 
the North Pacific. They, however, did not afl'ect the distri- 
bution previously determined. It remained for the United 
States Fishery Commission steamer ^* Albatross," under 
Commander Tanner, to supply what was needed to verify 
the prediction. Among the fishes collected by this vessel 
while dredging off the west coast of Central America, in 
charge 6f Professor Alexander Agat$siz, I find representatives 
of two species which place the sub-equatorial distribution be- 
yond question. These specimens were secured within four 
degrees of the equator, at depths of more than 1,700 fathoms, 
in temperatures of about 36° F. They are figured and de- 
scribed in the forthcoming report on the fishes of these ex- 
plorations, under the names Careproctus longifilis and Para- 
liparis fimbriatus. By their capture the Artarctic are con- 
nected with the Arctic localities, and the range of the 
Discoboli is proved to be one of the most extensive among 
the fishes, though the affinities and habits of those we now 
know are such as indicate that the present list of the species 
lacks much of being complete. 



But the modifications of our ideas by deep-sea exploration, 
as will be shown in a later writing, are not confined to a 
particular group. Our conclusions respecting numbers of 
the families with which we had supposed ourselves well ac- 
quainted have been affected directly, through new species and 
extended ranges, and indirectly, through peculiarities of ana- 
tomical or other relationships that appear as evidences of the 
existence of allied forms not yet known, and of yet to be 
discovered centres of distribution serving as sources of re- 
plenishment for the fisheries, retreats for recovery from de- 
pletion, or as possible new grounds for our fishermen. 

S. Garhait. 

MuMum of ComparatiTe Zoology, Cambridge, Mass., Mar. 7. 



NOTES AND NEWS. 

A NEW **Jahrbuch der Cbemie*' is to be issued by the Ger- 
man publisher, H. Bechbold, Frankfort. It will be edited by Pro- 
fessor R. Meyer, who has secured the co-operation of many eminent 
men of science. The intention is that the progress of pure and 
applied chemistry shall be recorded every year in a connected 
series of articles. 

— Japan has no fewer than 700 earthquake-observing stations 
scattered over the Empire, and th^ Tokio correspondent of the 
London IHmea is of opinion that they are all needed. He points 
out that not only are the Japanese shaken up by fully 500 earth- 
quakes every year — some of them more or less destructive — but 
at intervals there comes a great disaster, amounting, as in the 
earthquake of Oct. 28, 1891, to a national calamity. Japanese 
annals record twenty-nine such during the last 1,200 years. 

— The volcano of Kilauea is very active at present. The cavity 
produced by the last breakdown has not filled up, but there is an 
active lake two or three handred^eet below the general level of 
the floor and a quarter of a mile in diameter. Rev. S. E. Bishop 
of Honolulu says the whole plateau of Halemanman is steadily 
rising. It is evidently being pushed up by lava working under- 
neath and not built up by overflows. Professor W. D. Alexander, 
in charge of the Trigonometrical Survey, writes that his assistant, 
Mr. Dodge, will probably re-survey the crater during the coming 
summer, for the purpose of comparing the present topography 
with that delineated in Science^ vol. ix., p. 181, 1887. The Vol- 
cano Company is constantly improving the facilities ofiFered to 
visitors for inspecting the crater. 

— It sometimes happens that peat bogs swell and burst, giving 
out a stream of dark mud. Herr Klinge, as we learn from Nature^ 
has made a study of this rare phenomenon (Bot. Jahrb.), of which 
he has found only nine instances in Europe between 1745 and 1883 
(seven of these being in Ireland). Heavy rains generally occur 
before the phenomenon, and detonations and earth vibrations pre- 
cede and accompany it. The muddy stream which issues, of 
various fluidity, roUs along lumps of peat, and moves now more 
quickly, now more slowly. After the outbreak, the mud quickly 
hardens, and the bog sinks at the place it appeared, forming a 
funnel-shaped pool. The bogs considered by Herr Klinge have 
been almost all on high ground, not in valleys. He rejects the 
idea that the effects are due to excessive absorption of water by 
the bog. The peat layers, which often vary much in consistency, 
have each a certain power of imbibition, and the water absorbed 
does not exceed this limit. Excessive rain affects chiefly the upper 
layer not yet turned into peat and the cover of live vegetation, 
which (^ets saturated like a sponge, after which the water collects 
in pools, and runs off in streams. The theory of gas explosions is 
also rejected ; and the author considers the real cause to lie in land- 
slips, collapses, etc.» of ground under the bog, permitting water 
or liquid mud to enter. This breaks up the bog mechanically, 
mixes with it and fluidifies it, and an outburst at the surface is 
the result. The limestone formations in Ireland, with their large 
caverns and masses of water, are naturally subject to those col- 
lapses, which, with the vibrations they induce, are more frequent 
in wet years. The heavy rains preceding the bog eruptions are 
thus to be regarded as only an indirect cause of these. 
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THE PATENT OFFICE BUILDING. 

Wb have recently referred to the condition of the United 
States Patent 0£Bce as revealed by the reports made at the 
meetings of the Association of Inventors and Manufactures. 
It will be remembered that it was stated that either a new 
and much larger building is required for the work of that 
department of the Government, or a great extension of the 
present building and quarters. Every commissioner of 
patents for many years past has endeavored to bring this 
matter before Congress in such manner as to secure some re- 
lief, but without avail ; and the condition of things in the 
building has now become, in consequence of the supineness 
of those responsible for it, as testified by the speakers in the 
discussion in the Senate reported in part below, something 
shameful and almost indescribable. It will be remembered 
also that the Patent Office building was erected many years 
ago, and especially for its present uses, at a cost of about 
13,000,000, all furnished by the inventors of the country ; but 
it is now so utterly inadequate to its work that clerks and 
other officers in the office are actually in danger of asphyxia- 
tion. But this is not all ; this building, built with the money 
of inventors thus taxed for the privilege of making this 
country the most prosperous and wealthy on the globe, 
money contributed by poor inventors usually, is not now 
even permitted to be appropriated to the use for which it was 
constructed or the purpose to which it was dedicated; but the 
Interior Department, organised since the formation of the 
Patent Office, has been permitted to enter its ** cameFs nose " 
into this tent, and has now succeeded in getting so much of 
its body in that it actually dispossesses the rightful pro- 
prietors, and it has even been suggested by at least one sec- 
retary of the interior that the Patent Office be dispossessed 
entirely. 

The Patent Office rightfully owns the building, which is 
paid for out of its own earnings at a cost of $3,000,000, and 
the accumulations of inventors' money in the treasury 



amount to about $4,000,000 more; nevertheless, it seems next 
to impossible to sdve the business of the country from further 
serious expense and enormous embarrassment through de- 
layed cases, or to preserve the employees of the government 
from danger to health and life by the construction of a new 
building which might be, and should be, immediately con- 
structed. It seems unfortunate enough that the present state 
of affairs should exist; but it seems doubly so when it is con- 
sidered that poor inventors taxed for the benefit of a country 
which they have done sO much to aid are not permitted to 
even build for themselves a building in which their work 
can be carried on in a business-like way, promptly and effi- 
ciently and at their expense. We quote from the Washing- 
tan Star : — 

'* There was an interesting debate on local public buildings 
in the Senate yesterday afternoon. Senator Carey offered a 
resolution, which was printed in Tlie Star, in which the 
committee on public buildings and grounds was called upon 
to report upon the condition of government buildings, the 
necessity for new buildings, the probable cost of the latter 
and the amount now annually spent for rent by the govern- 
ment. 

** Senator Allison stated the rental expenditure as about 
$140,000 per annum. He did not object to the inquiry, l^ut 
he thought it would do very little good. Everybody knew 
that public buildings were needed. 

*' Senator Hawley made several pertinent and forceful re- 
marks as to the structurally dangerous and generally un- 
healthy condition of the government printing office. 

'' Senator Pl&tt talked pointedly of the Patent Office. Said 
he : ^ It is now at least eight years since I called the atten- 
tion of the Senate to this matter. The difficulty has been 
increasing ever since. . Although we have been taking busi- 
ness out of what is known as the Interior Department build- 
ing, the danger, the overcrowding, the unhealthiness of that 
.building have been increasing all the time, notwithstanding 
the room that has been made for the Patent Office. I said 
then, and I repeat now, that if there was a factory in the 
State of Connecticut where the employes were obliged to 
work under as unfavorable conditions as to health as the 
clerks in the Patent Office, the proprietors would be prose- 
cuted and convicted under the laws of the State of Con- 
necticut.' 

** Senator Gray had been looking into the piatter also. ' I 
had occasion,' said he, 'as a member of the committee on 
patents of this body, to visit the portion of the Patent Office 
building to which are assigned the documents and records 
which have made the tremendous weight that is jeopardizing 
the safety of that building, and though I expected to find 
some inconvenience there and a state of things which was- 
very undesirable, I was not prepared to see what was ex- 
hibited to me, and I have felt ever since that there was a 
personal responsibility resting upon every member of this 
body and upon the co-ordinate body of Congresses long as 
that state of thing continues for the lives as well as for the 
health of those people who are compelled to labor there for 
their daily sustenance. I found a room there in which sev- 
enty or eighty ladies were performing their clerical duties 
that was so stifling that a half -hour's visit to that room made 
me so glad to get into the fresh air that I should be very- 
unwilling to go back there again and stay the same length 
of time. 

** * While we are waiting for the fire-proof building referred: 
to, there is danger that some of these people may be asphyxi- 
ated in the interval, and I think, among all of the important 
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questions that are pressing upon the attention of Congress, 
there is none more important and exigeat than atteDtioa to 
this matter which has been hroagbt up by the senator from 
Connecticut. I do not believe we can a£Fonl to wait a single 
day in giving our attention to some method of mlief. I un- 
derstand from the report made by the secretary of the in- 
terior that the quantity of air to each individual in the part 
of the building where these ladies worked is about 400 cubic 
feet, wher«as Dr. Billings, the best anthority perhaps in the 
United Slates or in the world on' sanitary matters of this 
kind, says that human life cannot be healthfully continued 
without something like 4,000 cubic feet to the individnal. I 
asked the gentleman who has charge of that room bow they 
managed to get along at all, and he said that at intervals of 
about two hours or an hour and a half they had to ask all 
these people to go oat of the room — in winter time, of course 
— so that they might raise the windows in order to change 
the air; otherwise they could not get along as well as they 
do. That condition of things is shameful as well as deplora- 
ble, and I think some action ought to he taken at once in 
the interest of the human beings who are compelled by 
their necessities to perform their duties under such circum- 
stanc».'" 



THE STHUCTUEE OF THE HEMIPTEROUS MOUTH. 

OOR knowledge of the mouth parts of the Heraiptera is 
given by Professor Comslock in his valuable " Introduction " 
as follows; "The mouth parts are formed for piercing and 
sucking. Without dissection they usually appear as a slen- 
der, jointed beak, arising at the base of a shorter, pointed 
labrum. This beak consists of four bristles inclosed in a 
flesh; jointed sheath. Two of the bristles represent the 




mandibles and two the maxillx. The sbeatb is supposed to 
consist of the labium and grown- together labial palpi. This 
sheath is usually four jointed, and is never composed of 
more than that number of segments. The maxillary palpi 
are wanting," The results of my studies in the Diptera, 
Hymenoptera and on the pupa of Cicada, lead me to disagree 
with this explanation, or homology, of the parts. 

The head of a Cicada pupa when softened and cleaofd bo 
that all the parts are easily recogaizable, shows four divis- 
ions, or Bclentes, forming the lateral margin of the head in- 
feriorly. In Fig. 1 the scleriles are shown, pried apart for 
convenience of recognition, and without attempt at any but 
diagrammatic result. The anterior of the sclerites is the 
labrum, covering the base of the mouth, and normally ap- 
presaed so close to the beak that the intervening structures are 



not visible. Behind the labrum and normally closely united to- 
it is the mandibular sclerite, which baa not been heretofore 
recognized, hut which is exactly where it should be, com- 
pared with a mandibulate mouth. From the side this sclerite 
gives a mere indication of iU character and from the firm- 
ness of the union shows that the mandibles are not mobile 
and therefore not functional. Cutting along the posterior 
suture of the mandible and then straight across so as to get^ 




the whole of the labrum, we get from behind the view shown 
in Fig. 2. Here the mandibles show as elongated flattened 
strips, quite cbitinous in texture toward the tips, which lat- 
ter are acute and somewhat beak-like, divergent. The ex- 
tremities lie so close to the pointed tip of the labrum that 
they are invisible from the side. In the cavity between the 
mandibular sclerite and the front of the labrum there is at 
least one large gland, probably that aecreting the irritating 
fluid which many bugs inject into the punctures made by the 
beak. From this gland a distinct duct leads to the pointed 




tip of the labrum behind and between two chilinous wings 
giving muscular attachments. In Belostoma the labrum is 
extended so as to cover the beak for half its length. Here 
there is a salivary gland behind the clypeus, the duct extend- 
ing to the tip of the labrum and then apparently discharging 
into the beak. In some species tbe labrum is set inwardly 
with a coating of very fine, dense hair, giving a velvety sur- 
face, and this, as Dr. Packard has shown is the epipharynx. 
It is not present in tbe Cicada pupa. Tbe sclerite next be- 
hind the manibutar ring is that from which arise the two 
bristles that are usually homologized with the mandible and 
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maxilla. That neither of them can be mandible follows 
from the fact that I have already demonstrated the true 
mandible. Removing the front rings altogether and spread- 
ing out flat the tw6 posterior adetites after removing the in- 
ternal structures, we have the appearance shown in Fig. 3. 
In this figure we see the intimate connection between the 
beak aud the maxillary structures. The two bristles are seen 
to arise from one base, and attached to the same source is the 
remnant of the maxillary palpus. The organ is much re- 
duced, and probably not functional; but there is no doubt of 
its nature. By the pressure applied the base of the bristles 
is torn from the fastenings, which are distorted out of recog- 
nition. Figs. 4 and 5 give the true appearance. These two 
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•bristles represent the lacinia and stipes of the maxilla, devel- 
oped in exactly the same way in which they are seen in the 
Diptera. In most species they are quite strongly modified 
at the tip and there is a permanent distinction in the charac- 
ter of the armature of the two bristles which will be of as- 
sistance ultimately in distinguishing the parts. 

The remaining maxillary part, the galea, I identify with 
the beak, denying thus its character as labium and grown- 
together labial palpi. No one has questioned the fact that 
the beak in the Hemiptera is the homologue of the similar 
structure in Diptera, and this I have sbowo is a galear devel- 
opment. The steps in the development are clearly shown by 
studying a series of the long-tongued Hymenoptera in con- 
nection with the piercing Diptera including Erax and allies. 
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Exactly how the change to the normal Hemipterous struc- 
ture occurred, I have not yet been able to ascertain. In this 
view the basal segment of the beak through which it is at- 
tached to the other maxillary parts, represents the cardo; the 
second joint the subgalea; while the third and fourth repre- 
sent the two joints of the galea. In the apparently tbree- 
jointed beak the basal segment is so intimately connected 
with the head that it seems to form a part of it. Dissecting 
away all tissue from the head and leaving only the cardo 
of the maxilla and the other internal mouth structures at- 
tached thereto, we have the appearance from behind shown 
in Fig. 5. Centrally there is a boat-shaped structure, on 
either side of which there is a flat chitinous plate with two 
leaf -like membranous processes attached. On each side of 
this central plate, and imbedded in the tissue, is one of the 



lancets. Seen from the side, as in Fig. 4, the boat-like form 
of the central organ is more obvious as are also the maxillary 
base and the lancets issuing therefrom. This boat is formed 
of two parts closely united along a suture which is parallel 
to the line of the suture separating the labrum, the anterior 
portion belonging in the cavity behind the labrum, the re- 
mainder belonging to the central head cavity. That portion 
of the process belonging in the frontal portion of the head 
is shown in Fig. 2 superiorly. Through the centre of this 
boat on the inside is a thin membranous plate, longitudinally 
furrowed in its centre, and from this central furrow sending 
up long fiat filaments, the nature of which I have not recog- 
nized. This boat-shaped process I homologize with the 
mehtum in mandibulate insects, the fulcrum of the Diptera. 
It is all that remains of the labium or second maxilla, if my 
interpretation of the structures is correct. Exactly at what 
point in the development the missing structures were lost, I 
cannot yet say ; it will require close study in groups in which 
I have as yet no material at all. I am confident, however, 
that the above explanation of the homology of the structure 
will prove the true one. John B. Smith. 

Butgors CoUoge, N. T. 



THE ErYMOLOGY OF THE TWO IROQUOIAN COM- 
POUND STEMS, -SKE^'-RA-KEQ-TE' AND -NDU- 
TA-KEQ'-TE\ 

Students of Iroquoian terms have made attempts to analyze 
these two interesting compound-stems, but in making these 
analyses they overlooked the force and exact meaning of 
the component elements of these two stems, and so the ety- 
mologies they have put forth are erroneous. Too much 
weight was given to so-called *^ accepted authority,'^ and 
indiscriminating compilation took the place of careful re- 
search. 

It appears from the evidence of language that hitherto all 
students who have attempted to analyze these two compound 
terms have been misled by a mistranslation of the noun 
Qnskenray made by Father Bruyas in his work mentioned 
below. 

The writer will here cite what has been written by him 
upon the two stems in question as well as what has been 
written upon them by other authors who have had access to 
his writings. This is done for the purpose of showing to 
what extent Bruyas's erroneous translation has been an em- 
barrassment to all his copyists; for they invariably quote 
his wrong definition of the noun in question, and yet make 
remarks, the reasons for which should have led them to the 
true etymology and signification of the elements and terms 
in question. 

Father Bruyas* succinctly says, ^^ Oaskenra, la Guerre. 
Inde ho8kenr<xgetete. S. 2ae conj. soldat.^^ Again, on page 
83 of the same work, he writes, ** Onv^ta^ coton, duvet." 
And immediately below this, ^^ Nond^tag^te^ la Gu5rre. 
HotinnondStagetete, les soldats.^' 

Father Ouoq, following his predecessors in Iroquoian glot- 
tology, writes,' ^^ Oakenra, vieux mot qui n'est plus gfiere 
usite qu'en cp. avec le v. wakkehte, porter. II devait signi- 
fier la guerre ou plutot qq. instrument de guerre. Ros- 
kenrakehfie, au pi., rotiskenrakehte, homme de guerre, guer- 
rier, militaire, homme portant arraes." This citation may 
be translated thus: ** Oskenra [is] an old word which is not 
much in use now except in composition with the verb wak- 

» " Padlcen Verborum Iroquaeorain," Neo-Eborac', 1883, p. 98. 
3 *' Lezique de la Langue Iroqulse," Moutre<U, 1880, p. 98. 
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Jeehte^ to carry. It must have si^ified war, or rather some 
instrument of war. Roahenrakehte, rotiskenrakehte in the 
plural, a soldier, warrior, martial man, man bearing arms.^^ 
Again, on^page 35 of the same work, we find, ^^ Onota^ 
jonc," i.e., Onota^ **a rush or reed," being the onnSto of 
Father Bruyas. 

Following M. Cuo(]^, Mr. Horatio Hale says/ ** Oskenra is 
an ancient word for war. Kakehte is to carry. The com- 
pound word, roakenrakehte, means ^one who carries on 



» t» 



war. 

Lafitau, although clearly pointing out the true ongin of 
the two compound stems in question, fails to deduce from it 
the exact etymology of either stem. He was evidently 
misled by the mistranslation of gaskenra by la guerre, 
war, made by Father Bruyas, as cited hereinbefore, for 
ka-8ke^^'rd* does not signify war. Before making an analy- 
sis of the terms at issue, the writer will here quote at length 
what Lafitau has written upon them. He says,' '* Les Iro- 
quois et les Hurons, nomment la Ouerre rCOndoutagette et 
Odakenrhagette. Le verbe final Oagetton, qui se trouve dans 
la composition de ces deux mots, et qui signifie Porter, 
marque bien qu^on y portoit quelque chose autrefois, qui en 
•^toit tellement le symbole, qu^elle en avolt pris sa denomina- 
tion. Le terme OndoutOj signifie, le duvet qu^on tire de T^py 
<ies Boseanx de Marais, et signifie aussi la plante toute en- 
tiere, dont ils se servent pour faire les nattes sur quoi ils 
couchent, de sorte quMl y a apparence quHls avoient affects 
ce terme pour la Guerre, parce que chaque Guerrier portoit 
avec soy sa natte dans ces sortes d'expeditions. En efPet la 
natte est encore aujourd^Euy le symbole quMls representent 
dans leurs peintures Hieroglyphiques pour d&signer le nom- 
bre de leurs campagnes. Pour ce qui est du terme Oaskenrha, 
11 est si ancien que les Sauvages eux-memes n^en sgavent 
plus la signification. Mais comme il seroit inutile de courir 
apres des etymologies, sur lesquelles les naturels du pals 
sont embarrasses euxmSmes, il me suffit de dire, que tout 
•ce que les Sauvages portent dans leurs courses militaires, se 
reduit A leurs armes, A quelques ustencilcs necessaires dans 
les campemens, et d quelques provisions de farine preparees 
de la maniere, dont je Tai expliqu^/^ This quotation may 
be rendered thus: **The Iroquois and the Hurons call war 
n'Ondoutagette and Gaakenrhagette. The final verb Gaget- 
ton, which is found in the composition of these two words, 
and which signi6es to bear or to carry, shows, verily, that 
heretofore something was borne to it [i.e., to war] which was 
a symbol of it [i.e., of war] to such a degree that it [war] 
had assumed its [the symbol's] designation. The term On- 
douta signifies the down [the wooMike substance] which is 
taken from the ear [cat-tails] of marsh-reeds, and it also 
denotes the entire plant, which they use in making the 
mattresses (nattes) upon which they lie, so that it appears 
that they applied this term to war, because every warrior, 
in this kind of expeditions, carried with him his own mat- 
tress. In fact, the mattress is still to-day the symbol em- 
ployed in their hieroglyphic picture writing to denote the 
number of their campaigns. As to the term Gaskenrha, it 
is so old that the Savages themselves no longer know its 
meaning. But as it would be profitless to run after etymol- 
ogies concerning which the natives of the country themselves 
are perplexed, it suffices me to say that t}ie entire equipage 
of the savages in their military expeditions consists of their 
arms, of some necessary utensils for the encampment, and 
of some provision of meal prepared in the manner which I 

1 " TraoBactioDS of the Buffalo Hlstorial Society," vol. 3, p. 72. 
s " Mgb irs des Sauvages Amerlquaios, Compar^es aux Mo&ars des Premiers 
Temps,'* Tom«5 1'., 194-5 pp. Paris, 1724. 



have explained.'^ Again, on page 46 of the same Tome, while 
discussing the monogrammatic or hieroglyphic picture-writ- 
ing of the Indians, Lafitau says, ^* Le nombre des expeditions 
est design^ par des nattes. On distingae oelles oti il s^est 
trouv^, et celles ot. il a command^, en ce que ces demieres 
sont marquees par des colliers attach68 a la natte.'' This 
citation may be rendered thus: '* The number of . expeditions 
is denoted by mats or mattresses (des nattes). There is a 
distinction made between those wherein one was merely a 
member and those wherein he commanded, in this, that the 
latter are designated by having wampum-strings attached to 
them.'' 

It is only by a figure of speech, — by metaphor, — that 
either one of the compound stems, n'Ondoutagette or Gas-' 
kenrJiagette, signiQes war or warfare, for neither of the com- 
ponent nouns of the two stems is denotive of war, nor does 
the verb-stem with which they are compounded signify war- 
ring or to make war. 

In the following lines, the alphabet used in the orthogra- 
phy of the Iroquoian terms and stems, other than those 
quoted, is that of the Bui*eau of Ethnology, Smithsonian In- 
stitution. 

The verb-stem -keq'te\ although* having the form of the 
perfect tense of a simple verb, the present tense form of which 
is now not in use (being no longer a living form of the verb), 
has the force and meaning of a present tense; and it is for 
this reason that its personal or pronominal affixes are those 
of the perfect tense of regular verbs. It has a specific mean- 
ing only; namely, to bear or rather bearing [something] on 
the back [by means of the forehead strap]. Hence, for the 
purposes of etymology, to translate it simply by such general 
terms as **to bear," **to carry," and ** to carry on," is a 
mere waste of time and a confession of the ignoring of 
its only and specific meaning which requires its composition 
with such nouns of things only which may be borne on the 
back. Indeed, the name of the forehead -strap, ka-keq -fa', is 
derived directly from it, the initial ka- being only a gender 
sign, and the final -a' a nominal formative. 

In the compound stem n*Ondoutagettej cited by Lafitau, 
the initial n and apostrophe are used for the definitive ne 
pronounced as a proclitic. The noun in it is on-du-ta^ 
(Ondouta), which signified a reed or rush, the material for 
mat and mattress-making; the down, or cotton, of reeds, 
rushes, and plants; and, lastly, the war-mattress or war- 
mat. 

To confirm what has been advanced in support of the 
writer's definition of the word on-du-ta', he will cite what is 
found in the ** Huron Grammar" of P^re Pierre Potier, 
dated about 1750. Therein are to be found the following 
entries, ^''kandota^ jonc a nattes," i.e., reed or rush for mats; 
again, under ^^Itfeubles d'une Maison," is to be found '* on- 
dota, natte de guerre, i.e., war-mat- or war-mattress. This 
is conclusive evidence as to the early meaning of on-du -fa' 
as pertaining to warfare. Hence, ondu-ta-keq'-ta\ the par- 
ticipial form, signifies, etymologically, **bearing a war-mat or 
mattress on the back." Replacing the initial gender-sign o- 
by the masculine pronoun of the singular third person of the 
anthropic gender, ho-, he, we have hon-du(a-keqte\ *'he 
bears a war-mattress on the back," which was one of the 
customs of warriors on the war-path. 

It has been said elsewhere in this article that ka ske^''''ra' 
(Gaskenrha) did not mean warring or warfare. Lafitau 
states, in the citatidn from his work above quoted, that, 
in his time, its meaning was unknown to the Indians 
themselves. But, misled by Bruyas's mistranslation of it, he 



192 



SCIENCE. 



[Vol. XIX. No. 47» 



doubtless asked tbem if the word meant war, and, receiving a 
negative reply, be at once inferred that as it must be an 
archaic word for war its signification bad been forgotten ^by 
the Indians; for was it not still the component element in a 
compound meaning war and warrior ? This inference, how- 
ever, was erroneous. 

Since it is compounded with the verb-stem 'leeq4e\ it must 
like on du'-ta" signify something which had to be borne on 
the back by the warrior. Under the heading, *' Meubles, 
mesnages, outils," i. e., ** Family or household goods* tools, 
etc.,'^ Fr. Gabriel Sagard, in his **Dictionnairedela Langue 
Huronne" (1632), wrote ** Ballet, Oscoera.'' In the fifth 
edition of the ** Dictionnaire de T Academic Francoise," Paris, 
1826, there are two forms of the word " ballet " given ; one 
of these is ** balle," signifying a large pack of goods, bound 
with cords, and wrapped in coarse linen cloth, and the other 
is '* ballot, ^^ meaning a large pack or bundle of family or 
household goods. The word bale is evidently the correct 
rendering of this word. But it is very improbable that a 
bale as such formed a part of the family and household 
goods and tools of the early Hurons. It is likely, however, that 
o^coera signified a mat woven from the common Indian hemp 
(Apocynum Cannabinum), and thus merely a form of the 
modern Mohawk, and perhaps proethnic, oeka'ra\ flax, hemp, 
tow, tfaeTuskarora form of which is u'-aka-H, meaning shawl, 
blanket, bedding, bed-cover, whatever is spread to lie upon ; 
being found in yd-fka-re^'-ktui\ **one uses it to spread," 
which is a descriptive name of a carpet. Father Bruyas (on 
page 115, op. cit.) has '* Cfentskaron, estendre, mettre la 
natte," i. e., to spread or lay the mat or mattress; and 
** Oentskare, S. natte, avoir une natte," i. e., a mat, to have 
a mat, mattress. P^re Pierre Potier (op. cit. ) has ^^kaakara, 
tout ce qui sert k coucher,"i. e., all that which is used for bed- 
ding. It is thus seen that the noun-stem -akar- has the 
same meanings that -ndut-, the stem of ondu'-ta^ has, but it 
has a wider application in the modern vocabulary. There is 
no attempt made here to connect these stems etymologically, 
but a similar seraatologic development only is shown in the 
two stems. 

The stem of ka ake^ 'ra^ is -ske^ '-r- or better -ake^ V-. In 
the stems -akar- and ake^ V, we have two generic noun- stems, 
having the same consonnatic sounds, sustaining one to the 
other the same positions in the two stems respectively, but 
differing in the interconsonantic vowel which vocalizes them. 
Nevertheless, it is assumed that these two stems are derived 
from one and the same proethnic source. It is clear that 
the stem -akar- is the older form, in that it is the simpler of 
the two. The change of the mid-stem vowel a to e*^ is ex- 
plained by the presence of the **interrupted explosive," repre- 
sented by an apostrophe before a following r and by the 
presence of a A; immediately before the vowel changed. The 
cause of the change was the ** interrupted explosive," which 
became a part of the stem by analogic metathesis, a proced- 
ure which is not unknown in this language. So that there 
exists no formidable phonetic difBculty in the way of regard- 
ing the two stems -akar- and -»A:6^ V- as derivatives from one 
and the same proethnic form, having the meanings possessed 
by the stem -akar-, already given above. Thus, it appears 
that ka-ake^ 'ra^ meant a mat or mattress ; and this is the 
meaning which is absolutely required by the verb stem keq- 
te^ with which it is compounded. 

Thus, both the compound-stems -ake^ '-ra Jceq-te^ and -ndu- 
takeq'te' were denotive of a custom of the Iroquoian war- 
rior when on the war-path. The pronominal prefixes have 
been suppressed for brevity's sake. Prefixing the pronoun 



of the third person masculine singular of the anthropic gen^ 
der, ro-, to the first, we have ro-«/cc'* '-ra-A?eg'-fc\ **he bears a 
mat on the back ; " and ho-^ a dialectic form of ro, to the 
other we have ho nduta-keq'-te\ he ''bears a mat on the back."^ 
So that in the baldest English a warrior was a '* mat — or 
mattress — bearer," in the tongues of the Iroquoian peoples* 

J. N. B. Hewitt. 

WashlngtOD, D. C, Maroh 15. 



FORTHCOMING SCIENTIFC BOOKS. » 

Thb following is a list of scientific works which will be issued 
by various English publishers in the course of the spring: — 

Messrs. Macmiilan & Co. — * ' Essays on some Controverted! 
Questions," with a Prologue, by Professor Huxley ; ** The Beautie» 
of Nature," by Sir John Lubbock, F.R.S., illustrated; ''Island 
Life, or The Phenomena and Causes of Insular Faunas and Floras,'*' 
including a revision and attempted solution of the problem of geo- 
logical climates," by A. R. Wallace, with illustrations and maps,, 
new and cheaper edition ; ** The Apodidas," a morphological study, 
by Henry M. Bernard, illustrated (Nature Series) ; ** Experimental 
Evolution," by Henry de Varigny ; *' The Diseases of Modem Life,"^ 
by B. W. Richardson, F.R.S., new and cheaper edition; '*Tbe 
Geography of the British Colonies"— '< Canada," by George M. 
Dawson, '< Australia and New Zealand," by Alexander Sutherland 
(Macmillan's Geographical Series) ; ' ' Scientific Papers," by Oliver 
Heavieide; '* The Algebra of Co-Planar Vectors and Trigonome* 
try," by R. B. Hay ward, F.R.S., assistant master at Harrow; 
'* Key and Student's Companion to Higher Arithmetic and Ele- 
mentary Mensuration," by P. Gtoyen, inspector of schools, Dunedin, 
New Zealand; ** Arithmetic for Schools," by Barnard Smith, late- 
fellow and bursar of St. Peter's College, Cambridge, carefully re- 
vised in accordance with modern methods by W. H. H. Hudson,, 
professor of mathematics, King's College, London; ** Blowpipe 
Analysis," by J. Landauer, authorized English edition by J. 
Taylor and W. E. Kay of the Owens College, Manchester, new^ 
edition, thoroughly revised with the assistance of Professor Lan- 
dauer ; *• Nature's Story Books," I., *• Sunshine," by Amy Johnson^ 
illustrated. 

The Clarendon Press.— ** Mathematical Papers of the late Henry 
J. S. Smith, Savilian Professor of Geometry in the University of 
Oxford," with portrait and memoir, two volumes; ** Plane Trigo- 
nometry without Imaginaries," by R. C. J. Nixon; *'A Treatiae- 
on Electricity and Magnetism," by J. Clerk Maxwell, new edition; 
'» A Manual of Crystallography," by M. H. N. Story-Maskelyne ; 
** Elementary Mechanics," by A. L. Selby ; " Weismann's Lectures 
on Heredity," Vol. II., edited by E. B. PouUon, P.R.S; *» Epidemic 
Influenza," by F. A. Dixey. 

The Cambridge Univeraity Press. — ** A Treatise onjhe Mathe- 
matical Theory of Electricity," by A. E. H. Love, fellow of SU 
John's College, Cambridge, two volumes. Vol. I. in the press ;^ 
** The Origin of Metallic Currency and Weight Standards," by W. 
Ridgeway, professor of Greek, Queen's College, Cork, and late 
fellow of GonvilJe and Caius College; *' Solutions of the Examples 
in * A Treatise on Elementary Dynamics,'" by S. L. Loney, for- 
merly fellow of Sidney Sussex College, Cambridge. 
^ Messrs. Longmans & Co.—'' Darwin and after Darwin : an Ex- 
position of the Darwinian Theory, and a Discussion of Post-Dar- 
winian Questions," by George John Romanes, F.R.S., two vol- 
umes. 

Messrs. A. & C. Black.—" Life in Motion, or Muscle and Nerve,'* 
a series of lectures delivered at the Royal Institution, Christmas, 
1891, by John Gray McKendrick, F.R.S., illustrated. 

Messrs. J. & A. Churchill. — ** A Treatise on Hygiene," edited 
by Thomas Stephenson and Shirley F. Murphy, in two volumes, 
with numerous illustrations. Vol. I. nearly ready; ** Chemical 
Technology, or Chemistry in its Applications to Arts and ^lanu- 
factures," edited by Charles E. Groves, F.R.S., and William Thorp 
(with which is incorporated *^ Richardson and Watts's Chemical 
Technology"), Vol. II. ** Lighting: Fats and Oils, Candles,. 
Stearine, Gas, Electric Lighting;'' ''Materia Medica, Pharmaoy,. 

* From Nature. 
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Pharmacology, and Therapeutics," by W. Hale White; "The Stu- 
dent's Guide to Diseases of the Nervous System/' by J. A. Ormerod, 
with 66 illustrations; '< A Dictionary of Psychological Medicine, 
giring the Definition, Etymology, and Synonyms of the Terms 
tised in Medical Psychology, with the Symptoms, Pathology, and 
Treatment of the Recognissed Forms of Mental Disorder, together 
with the Law of Lunacy in Great Britam and Ireland," in two 
volumes, edited by D. Hack Tuke. 

Messrs. Whittaker A Co.— New volilmes of the Specialists* 
"Series—** Lightning Ck>nductors and Guards," by Oliver J. Lodge, 
F.R.9., with numerous illustrations; **The Dynamo," by C. C. 
Hawkins and F. Wallis, with numerous original diagrams; ** A 
Guide to Electric Lighting," by S B. Bottone, for householders 
and amateurs, with 77 illustrations. Whittaker's Manual Instruc- 
tion Series— ** Manual Instruction: Woodwork," by S. Barter, 
Organizer and Instructor for the London School Board, and to the 
Joint Committee on Manual Training of the School Board for 
London, the City and Guilds of London Institute, and the Wor- 
. «bipful Company of Drapers, with over 800 illustrations; ** Leather 
Work, Stamped, Moulded, and Cut, Cuir- Bouille, Sewn, &c.," by 
Charles G. Leland, author of ** Wood Carving," with numerous 
illustrations. Whittaker's Library of Popular Science-" Mine- 
ralogy,*' by Dr. ¥. Hatch, with numerous illustrations; ** Che- 
mistry," by T. Bolas with many illustrations. 

Messrs. Sampson Ix>w & Co.—** Answers to the Questions on 
Elementary Chemistry, Theoretical and Practical (Ordinary 
Course), set at the Ebcamioations of the Science and Art Depart- 
ment, South Kensington, 1887 to 1891," by John Mills, two vols., 
fully illustrated; ** Chemistry for Students, consisting of a Series 
of Lessons based on the Syllabus of the Science and Art Depart- 
ment, and specially designed to facilitate the experimental teach- 
ing of Elementary Chemistry in Schools and Evening Classes," by 
John Mills, numerous illustrations; ** Decorative Electricity,*' by 
Mrs. J. E. H. Gordon, with a chapter on Fire Risks by J. E. H. 
Cordon, and numerous illustrations by Herbert Fell, engraved on 
wood by J. D. Cooper ; ** Examination of Soils," by W. T. Brannt. 

Messrs. George Philip & Son. — ** Makers of Modem Thought; 
or. Five Hundred Years* Struggle (a. d. 1200 to A. D. 1699) between 
Science, Ignorance, and Superstition,*' by David Nasmith, in two 
volumes; ** Christopher Columbus,** by Clements R. Markham, 
Vol. Vn. of **The World's Great Explorers and Explorations"; 
^' The Development of Africa,** by Arthur Silva White, new and 
cheap edition, revised to date, with fourteen colored maps; 
<* Philips* General Atlas.** entirely new and revised edition, with 
several additional maps; '* Philips' Systematic Atlas,*' for higher 
schools and general use, a series of physical and political maps of 
all the countries of the world, with diagrams and illustrations of 
astronomy and physical geography, specially drawn by E. G. 
Bavenstein; ** Philips* Atlas of Astronomy,*' a series of seventy- 
two plates, with notes and index by Sir Robert Stawell Ball, 
F.R.S., Royal Astronomer of Ireland; ** Tourists* Handy Volume 
Atlas of Europe," a series of colored maps, with notes, plans of 
cities, and complete consulting index, by J. G. Bartholomew. 

Messrs. Swan Sonnenschein & Co. — '* Animal Coloration,** by 
Frank Beddard, Prosector to the Zoological Society, with four 
colored plates by P. J. Smit, and numerous wood-cuts; ** Text- 
book of Embryology: Man and Mammals," by Dr. Oscar Hertwig, 
of the University of Berlin, translated and edited from the third 
German edition by Dr. E. L. Mark, Professor of Anatomy in 
Elarvard University, fully illustrated; ** Text-book of Embryology: 
Invertebrates,** by Drs. Korschelt and Heider, of the University of 
Berlin, translated and edited by Dr. E. L. Mark, Professor of 
Anatomy in Harvard University, and Dr. W. M. Woodworth, As- 
sistant Professor in Harvard University, fully illustrated; ** Text- 
book of Geology," adapted from the work of Dr. Kayser, Profes- 
sor in the University of Marburg, by Philip Lake, of St. John's 
College, Cambridge, fully illustrated; **The Geographical Dis- 
tribution of Disease in England and Wales,** by Alfred Haviland, 
with several colored maps; ** A Treatise on Public Hygiene and 
its Applications in different European Countries,** by Dr. Albert 
Palmerg, translated, and the English portion edited and revised, 
by Arthur Newsholme, fully illustrated; *'The Photographer's 
Pocket-book,'* by Dr. E. Vogel. *• Introductory Science Text- 



Books," additions— introductions to the study of 4** Zoology," by 
B. Lindsay, illustrated ; ** The Amphioxus,** by Dr. B. Hatschek, 
of the University of Vienna, and James Tuckey, of the University 
of Durham, illustrated; ^'Cieology," by Eklward B. Aveling, Fel- 
low of University College, London, illustrated ; ** Physiological 
Psychology,'* by Dr. Th. Ziehen, of the University of Jena, adapted 
by Dr. Otto Beyer, with twenty- two figures. 

Messrs. Crosby Lockwood & Son. — ** A Hand-book of Brewing, 
a Practical Tr'eatise for the use of Brewers and their Pupils,'* by 
Herbert Edwards Wright; ** A Treatise on Earthy and other 
Minerals and Mining," by the late D. C. Da vies, third edition, re- 
vised and very considerably extended by his son, E. H. Da vies; 
"Fuels: Solid, Liquid, and Gaseous, their Analysis and Valua- 
tion,*' for the use of chemists and engineers, by H. J. Phillips, 
second edition, revised and much enlarged. 



LETTERS TO THE EDITOR. 



0*m CorrtMpondtnU art rtq^/Bsted to 5e cm hHef a« potHUe. The writ9r*» navM 
U in all catea required as jfroof of good faith. 

On requeet in advance^ one hundred copiet of the number eontaining hit 
eommunieation will befumiehedfree to omy correspondent . 

The editor willbegUid topublieh any queries consonant with the characttr 
of the Journal, 

The Bacillus of Influenza. 

In consequence of the inaccuracy of two articles which have 
recently appeared in Science on the subject of the bacillus of influ- 
enza, the undersigned considers it necessary to give the following de- 
tailed abstract of the preliminary publications which have appeared 
this year in the Deutsche Medicinische Wochenschrift regarding the 
isolation and cultivation of this organism, and its relation to the 
disease. 

The bacillus of influenza was no doubt observed by Babes in 
1890, but he describes a variety of other organisms as occurring 
in influenza, and his communications ' " show no more evidence 
than those of other authors of his having proved this or any other 
organism, to be peculiar to the disease. To the simultaneously 
published observations of PfeifFer,' Kitaeato,^ and Canon,' we 
must look for definite information on this subject, and to them 
most certainly is due the credit of discovery. 

^ Where the haeillue of influenza is found. The bacilli are found 
in large numbers in the sputa and bronchial secretion of those 
who are suffering from influenza, an^ also to a greater or less ex- 
tent in the blood. The bacilli in the sputa have been obtained in 
pure culture after a new method by Kitasato, and, according to 
Pfeiffer, their number in sputa bears a direct relation to the pro- 
gress of the disease, the bacilli disappearing together with the 
purulent bronchial secretion. Pfeiffer suggests, in view of this 
fact, that the sputa be regarded as infectious material. This au- 
thor examined the purulent bronchial secretion of thirty-one cases 
of influenza, and in all found the bacillus, which will presently 
be described. In uncomplicated cases of influenza pure cultures 
of the organism were obtained. He reports six autopsies, in two 
of which he obtained pure cultures. The bacilli occur in enormous 
numbers and frequently are observed in the pus cells. The ex- 
amination of the lungs showed that the bacilli penetrate from the 
bronchi into the peri -bronchial tissue and may even attain the 
pleural surface, where, in two of the autopsies the bacilli were 
obtained in pure cultures from the exsudate on the surface of the 
pleura. In almost every one of twenty cases examined by Canon 
the characteristic bacilli were observed to be present in the blood 
(see further under staining). He usually found four to twenty 
isolated bacilli in each cover-glass preparation. In six cases where 

1 Bftbos, v., VorUaflge Mltttieilungen ueber einlge bel Influenz» gefan- 
dene Bakterien (Feb. IT-Msy 8). Centralbl f. BaktertoL, 1890, vol. rlL, pp. 
888-841, 460-464, 496-508, 688-688, 661-666, 696-606 (with six pbotograpliB}. 

* Babes, v., Ueber die bei Influenza gefundene feinen Pakterlen (Feb. 11). 
DeutBChe Med. Wochenschr., 1898, No. 6, pp. 113-116. 

■ Pfeiffer, R, Vorlftuflge Mittheilungen ueber die Erreger der Influenza 
(Jan. 14). DeutBChe Med. Wochenschr., 1898, No. 3, p. 88. 

* Kitasato, S., Ueber den Influenzabacllius und sein Cnlturverfahren (Jan. 
14). Deutsche Med. Wochenschr., 1898, No. 8, p. 88 (reported to the Society ^t 
Charity Physicians, Jan. 7). 

* Canon, P., Ueber elnen MikroorganlsmuB im Blute von Influenzakranken 
(Jan. 14). Deutsche Med. Wochenschr, 1808, No. 8, pp. 88-89. 
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the temperature of the patient bad fallen, be found the bacilli in 
groups of five to fifty. In three of these six cases the temperature 
of the patient did not rise again after it had fallen, and the bacilli 
found at the time of the fall of temperature, or shortly after, dis- 
appeared after three to six days. The bacilli have not b^n ob- 
served in other conditions, as shown by many control observations 
made of the sputa in cases of bronchial catarrh, pneumonia, 
tuberculosie, etc., and they have never been demonstrated in the 
blood under other circumstances. ^ 

Diagnosis of Influenza by the microscopical examination of the 
hlood in obscure cases. Canon ^ has been able to diagnose obscure 
cases of influenza, especially where no cough or expectora- 
tion existed, by means of the microscopical examination of 
stained blood preparations. The reliability of the microscopical 
examination was demonstrated in six cases by culture control ex- 
periments — the bacilli in the cover-glass preparations being but 
few and isolated. 

Morphology. The bacilli are very minute non- motile rods, one- 
half as broad as they are long (of the same width as B. murisep- 
ticus. about 0.2 /i) and occur in chains of three to four individ- 
uals. 

Staining. The bacilli are stained by means of dilute Ziebl 
solution (carbolic acid, five per cent solution in distilled water, 100 
cubic centimetres; alcohol, 10 cubic centimetres; fuchsin, 1 gratn) 
or heated Loffler's methylene-blue, and, in consequence of the fact 
that the ends of the bacilli take up the stain more intensely than 
the rest of the organism (polar staining), they present the appear- 
ance, unless^eeply stained (Canon), of diplococci when single, or 
of streptococci when several bacilli are united to form a chain. 
The bacilli do not stain well with basic anilins and the Gram 
method (PfeifFer). They may be demonstrated in the blood of 
influenza cases as follows: A drop of blood flowing from the 
pricked flnger tip, is brought in contact with a cover-glass and 
spread by means of a second cover-glass which is placed over the 
first. The cover-slips are then drawn apart, and we have two films 
of blood covering the surface of each, which we proceed to dry at 
•room temperature. Place the cover-glass thus prepared five mi- 
nutes in absolute alcohol, and from this into Czenzynke^s solution 
(concentr. methylene-blue solution, 40 grams; one-half per cent 
eosin solution, in 70 per cent alcohol, 80 grams; aq. dest., 40 
grams) for three to six hours at 87^ C. On removal from the 
stain, wash with water, dry, and mount in balsam. This stain 
shows the red blood corpuscles red, the leucocytes and bacilli blue 
(Canon). 

Cultivation of the bacillus of influenza. The bacillus requires 
28® to 37*^ C. for its development. On 1.5 per cent sugar-agar 
Pfeitfer could not succeed in causing more than a second genera- 
tion to grow, though minute characteristic colonies at first devel- 
oped. On glycerine-agar Kitasato has succeeded in maintaining 
cultures alive up to the tenth generation. The colonies formed by 
the growth of the infiuenza bacillus on agar slant-cultures appear 
like minute watery drops, which are so small that they are easily 
overlooked. In a second culture, inoculated from the first, the 
tendency for the colonies to remain separate and distinct is more 
evident, this growth being regarded as perfectly characteristic. 
The colonies are observable by means of a hand-lens when 24 hours 
old. 

In bouillon the growth at the end of 24 hours is poor, appearing 
first in the form of small particles suspended in the perfectly 
clear fluid. These small bacterial masses gravitate, forming a 
flocculent deposit and leaving the supernatant fluid clear. This 
mode of growth, as we know, shows them to be non- motile organ- 
isms.' 

Canon, in bis first communication, stated that he had been un- 
able to obtain a growth of the bacilli derived from the blood, either 
in bouillon, plain agar, sugar or glycerin agar. In his second 
publication* he describes a successful method he has employed 
for the isolation of the organisms. On account of the diminutive 
size of the colonies formed by the growth of the bacillus, their 

i Canon, P., Ueber ZQchtang des InfluenzatecUlus aus dem Blate Influen- 
sakranken (Jan. 21). Deutaclie Med. WochenBChr., 1893, No. 8, p. 48. 

9 CanoD, P., Ueber Ziicbtanff des JnflaensabacUlus aus dem Blute Influen- 
zakranken (Jan. 14). Deutsche Med. Wochenechr., 1893, No. 8, p. 49. 



comparatively small number in the blood, and the fact that the 
blood in coagulating prevents a proper isolation of the colonies,. 
Canon proceeded ajs follows: The use of Esmarch roll cultures- 
was abandoned in favor of cultures on Petri dishes. Into the 
latter, not only was it possible to introduce a larger amount of 
blood and thus increase the number of colonies obtained, but also 
such cultures offered the advantage of being readily examined for 
the minute colonies of the bacillus by means of the microscope. 
The blood of influenza patients was obtained in the usual way 
from the finger-tip, which had been sterilized with sublimate and 
dried with alcohol and ether, and pricked with a needle or pen- 
point previously sterilized in the flame. An assistant watches 
that the blood as it wells forth does not coagulate, but that the 
drops are spherical in form. Eight to ten drops are smeared over 
the surface of the dish, and the latter placed at 87** C. The 
colonies are best seen along the margins of the smeared blood 
(** Impfstrich '*), or in places where relatively little blood has been 
smeared. 

Pathogenic qualities. Monkeys and rabbits are susceptible when- 
inoculated with this organism. Guinea-pigs, rats, pigeons (PfeifferX 
and mice (Pfeiffer, Canon) are refractory. 

Georqb H. F. Nuttall, M.D., Ph.D. (Gottingen)., 

ABslstant In Hygiene and Bacterlolofy.. 
Johns Hopkins UniverBlty and Hospital, 

Baltimore, Md. 

The Question of the Celts. 

It would interest me very much, and I believe it would many 
readers, if Dr. P. Biaz Foshay will adduce any positive evidence^ 
linguistic, craniological, or artistic, to show, 1, That we have any 
means of deciding about the language of the Ligurians; 2, That 
the descendance of the Auvergnats from the Ligurians can be 
traced; or, 3, That the Euskarian dialects are related to the Ural- 
Altaic group. According to Dr. Heinrich Winkler, probably the 
highest living authority on the Ural-Altaic languages, the Eus- 
karian or Basque language has absolutely no relation to any mem- 
ber of the group. D. G. Brikton, M.D. 

Philadelphia, March S9. 



AMONG THE PUBLISHERS. 



In the]next number of The Illustrated American, No. Ill, dated 
Saturday, April 2, will be commenced a series of illustrated arti- 
cles by Professor Warren K. Moorehead, on the ancient and ex- 
tinct race of people known as the Cliff Dwellers, formerly inhab- 
iting that part of the country of the upper Colorado, the San Juan,, 
and its tributaries. This scientific expedition has been sent out 
under the auspices of TJie Illustrated American, The progress 
and result of this exi)edition will be published from time to time 
in the columns of that excellent weekly. 

— F. A. Davis. Philadelphia, has recently issued a book, by Hart- 
vig Nissen, entitled *' A B C of the Swedish System of Educational 
Gymnastics.'' Mr. Nissen is instructor of physical training in the 
public schools of Boston, and has been connected in a similar 
capacity with many of the leading educational institutions of this 
country and Europe. Since the Swedish system of educational 
gymnastics has been introduced into the public schools of Boston, 
it has become a necessity to have a practical hand-book, both for 
the teachers and the many homes where gymnastics are practised. 
It is with the purpose of giving plain answers to the most frequent 

questions that this book lias been written. 

« 

— With the April number the Review of Reviews enters upon its 
second year. It' has had an exceptional, if not an altogether 
unique, history. One year ago it was known only to a few dis- 
criminating readers, and its subscription list and news-stand sale& 
required only a few thousand copies. Its edition the present 
month is 70,000 copies, and it is eagerly read in every State and 
Territory in the Union and in every part of Canada. No extraor- 
dinary efforts have been made to push the magazine. There ha» 
been very little canvassing done for it; no chromes have been 
given to its subscribers ; no special inducements, such as an ency> 
clypsBdia or a parlor organ thrown in as a gratuity or offered at 
half-price, have been offered by the publishers. The magazine 
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ban grown to an eDoriuous circulation and to commandinf; influ- 
ence simplj' upon its merits. IIh reader* have liked it and there- 
fore Tecoiumeuded H to their frirndH. It ones not a little to the 
newspapers of the country, which have appreciated the journalistic 
enterprise and vigor and the enormous amount of hard, honest 
labor put into every number, and which have most heartily recom- 
mended it to their readers. White working in the closest cO'Opera- 
tion with the English Review of Reviews, edited by Mr. W, T. 
Slead in London, the American Beview is a distinct magazine, 
wholly and eotirely edited, printed, -and published in New York, 
and in the fullest sense of the word as much an American periodi- 



cal as Mr. Stead's London edition fe an English periodical. The 
general aims and purposes, plans and methods, of the two maga- 
zines are identical, and each has theftillest access in advance to 
all the materials and illuetrations prepared for the other. The 
Ameriean Review, being somewhat larger and higher priced, is 
more profusely illustrated. It has twenty or thirty more pages 
each month than the London edition. Ite bound volumes, cover- 
ing the past year, are a history of current action and thought, 
and a portrait gallery containing the tacea of seven or eight bua- 
dred people of contemporary note, representing all parts of the 
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A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 

Br. Edwin F. Vote, Portland, He., says; 
"I have naed it in my own case when suffer- 
ing from nervoun szIianstioD, with gratifying 
resuits. I have prescribed it for many of 
the various forms of nervous debility, and it 
baa never failed to do good." 

Deecrjptive pamphlet free. 

Ruirford ChMtilcil Worki, Providanc*, R, I. 

Beware of Substitutes and Imitations. 

€ADTION.-B« Bare tli<i word "Hora- 
ford'B" la on tbe label. All otbers ».tk 
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Leading Nos.: 048,14,130, 135, 339, 333 



MINERALOGY. 



Course of Hlneralog; tor Tonng Peoplo. 



Condaoted hj ootreapODdsuca 



fprniihad. 

Colleotlon uid book, 
poatoge, IS 01 ' 



Flnl Qrads," one dollar; 



Central High Scbool. PHtubnrgh. Pa. 



iokS; Ke^ (l!w% U. -nilmtmS^n^mui 
•ecore* BluninTrTTclieap. SXIpp. JUneral CataJoBne 
Uc.. Id cloth ttCj^p^meDlk. a«>.L.XiiaLiBH*Co., 
lUoeraloclMa, rat and m Bnadww. New York City. 



v67 PARK PLACE. NEW YORK 



PATENTS 

Pot IHTBNTOBB. lO-poge BOOK FBBE. Addreia 

W. T.PKigetftld, Attorney at Law.Waahincton, D.C. 



PUBLICATIONS. 



1,200 PAGES FOR $1.0O 

Is what the Publishers of The Ameri- 
can QuEKN are giving their sub- 
scribers. 

This interesting Magazine, which i» 
published monthly in Bridgeport, Conn., 
gives one hundred pages of solid litera- 
ture each month including Ulustraied 
articles on travel, historical and bio- 
graphical reviews of prominent men and 
places, startling stories of real and ad- 
venturous life, etc. Special depart- 
ments devoted to the household, fashion, 
book reviews, literature, scienlific dis- 
coveries, facts and fancies, people of 
note, correspondence, etc. Its fashion 
department is illustrated with cuts of 
the latest fashion and is conducted by 
one of the most eminent authorities in 
America. American Queen Publishing: 
Co., Bridgeport, Conn. Subscription', 
Jt.oo per year, 50 cents, 6 months, or 
send postal note for 35 cents or ^o 
cents in stamps for 3 months' trial. 



Books ordered by Mail, selected 

with core and forwarded with promptness. 

Books out of print and scarce, 

will be searched for with tborouKhDese. 

Books not to be had, in this: 

country, will be imported to order. 

CROTHERS & KORTH, 

<Roon 22, ManhatUii Bulldlno), 
96 Fifth Avenue, New York City. 



THE BOTINIML GtZETTE. 

monthly illustrated journal of bot<iny in 
all its departmentB. 

as centa ■ number, S1.50 ■ year. 

"'•••PDBUSHERS BOTAHCJl CAZETTB, 

BloomlQKtna, Ind. 



, AMERICAN WOODS 



MICROSCOPB Al. 

OPTICOK, and WOODEN CARDS, 
tiona, calling cards, etc. Send Tor di 



J OF WOODS 



)ACK NUMBERS J>E 



ri /«. AB. MAG. EXCM. 



!'»,"gI: 
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DRY QOOCS, ETC. 



tAycrM, 

HOUSEKEEPING GOODS 

Summer Blankets, 

Marseilles 
and Crochet Quilts, 

Mpeeiallr Adapted for Farnlablns 



AT POPULAR PRICES. 

Table Samaik and Hapkiiu, 

Linen Sheeting, Pillow Linen, 

Toweli and Towellings. 

WHITE GOODS, 

Sheeting and Shirting XniUns, 

Trench Percales and Hadapolanu, 

White and Colored Piq'neB. 

%uxu)(»a.a c& t%& (Si. 

NEW YORK. 




The Fiftli ATeine Liaen Store. 

Our stoek of HonMkeepIni Llaea Ooods ia ths 
moBC oomplBte in Aineplctt. We deal »ith manafao- 
toren only, and leep notUng bat pure llosn. Out 
jHtroDi can alwaTs nU upoa gattlngtbe beet makes 
of Table Linen, Napkins. TowelaTHaDdkercblefa, 

InltL: Handkerchief, la both ladlea' aad men-s 
IS-OOdoHQ. BitralargsliemBtltobedHack 

*""" ■ Himd bematltehed linen 

lllov CaMB to matDta at Sl.OO 
e tbe latest nareltlea In linen 



ToTTolB, fa. 
Sbeels,I«.0Ospslr. 
s pair. We »lw»y« 
tablB deaorationa. 
Idouc saf obligstloi 



WM. S. KINSEY & CO., 

Nev 36tb St. 386 Fifth Arenne. 



R. H. 



MACY 



& CO. 

8TH ATE.. iOTH TO UTH ST„ N, Y. 

SINCE MOVING INTO NEW 
BUILDING 

«e have added 7S.ooo square feel to our 
Jbor area, Iherefy 

GREATLY ENLARGING ALL DE- 
PARTMENTS. 

OUR 8PRINB AND SUMMER 
CATALOGUE, 

the mow oompleie ot Its kind vnt Ivned, of SU lUns- 

WILL BE ISSUED ABOUT APRIL ISTH 



UNDERWEAR, SCARFS, ETC. 



^ 



DB. JAEOGBS' 

Sanitary fooleiSystn Co. 




DR. JAEQER-8 

Sanatory Woolen 

UNDERWEAR 

For Men, Women and Children. 

His« Sanatory nfmenU are (^uaran- 

— > •" >iB all-wDaroT Ibe ilneat quality; 



827 k 829 Broadway, New Yoric 



MAT&HIALB tor Cro- 
chet Soart like thie Uliu 
trstloo: B spooU Brainerd A 
Annatrong'a Oroohot 811k and 
a No. S ^ar Crochet Hook. 
The aoarf can be made with 
two balls bT making It a trifle 
narrower than the direction* 
caU for. 

Other articles lor which this 
sUk la apeolally adapted are: 
Tldle*,i;inbrel]aCaatia, 
Croebeled Beaded Bae, 
Lamp Sbadea, Hand- 
kereblef €a>ea«etc. Full 
diretlitnu for crocheting ang 
or aU of ahovt malted ia any 
addntM on Tcceipt of ont nnl 



GroobstSllk. All oolatB wai^ 
ranted faat. The reliability 
and pstmanenoe of the dyes, 
the artistic oolorlng, large aa- 
aortment of shades, together 



urera of allk thread for high- 
lasB needlework trade. 
THE BBAINERD & ARmSTRONG CO., 
«SG Broadway, New York. 

an Market Street. Philadelphia, Pa. 




NEW YORK SHOPPING. 

By a lady al ezperience. Beat ol relerencea. Send 
tor olrcaiar. 

HKS. m. W. KETCHCM , 

lOW W. 4aj HtriMH. ^__ 



BANDY LEGS PREVENTED. 

Sovl for CaUlonia of ] 
■HOU TteammmJiil In 1^1 



BETTER THA\ WEALTB. 

receipt ot poetsge. Dr. W. E. DUNI 
■e., cor. aWb SuTSew York. 



THE 



COMPANY. 

9S HILK ST,, BOSTON, MASS, 



TbU Company owos tbe Letters 
Patent granted to Alexander Qra> 
ham Bell. March 7th, 1870, No. 
174,405, and January 30, 1877, 
No. 160,787. 

The Transmission of Speech by 
all known forms of ELECTRIC 
SPEAKING TELEPHONES lu- 
nrlnges the right secured to this 
Company by the above patents, and 
renders each Individual userortel- 
ephoues, not flirnisbed by It or its 
licensees, responsible for such un- 
lanibl nse, and all the conse- 
quences thereof and liable to suit 
therefor. 



f/gTB Hetkod of Protecting Property 
from Ugktning. 

The LigbtniDg Dispeller. 

Price, $20 to $30.— According to size. 

The Patent Lightning- Diipeller is a conduc- 
tor specially designed to disaipate the energy 
of a lif^htning discharge, — to prevent its 
doing harm, — placing something in its path 
upon which its capacity for causing damage 
may be expendcHi. 

' o recorded case of lightning stroke fa 



of a conductor has invariably protected under 
the conditions employed. 
Correspondence solicited, 

AOENT8 WANTED. 

Tbe imericftn U^btnlng Protectloo Compuy 

United Bank Building, Sioux City, lowq. 



T A POM A INVESTMENTS 

1 nbUiVln.FORNON-flESIDENTS. 

TAYLOR & GUNSTON 

Take full charge of property for the 

EASTERN INVESTOR. 

Town, and Suburban LoU. 

QardcD, Frajt, Hop and Timber Lands. 

Addieii 504 California Brk,Tacoiiia,Wasb. 



ly of the ftboTe oltL-, __ 

60 per cent, per annum for non-realdenta. I also 
— -"--I flrat mortgage, Improved real estate loans on 

eatlonable seoorltlea from % to :o per cant, per 

m net. Also baie obolae barnlns Id Farm, 

Hop, Hay and Garden Lanas. Oorre^Hmd- 
enoe goUcited regarding Weatem WashlDgton. All 
iDqulrlea anawered promptly. Address 
A. C. SIVKBI.S, Tacona, WaeblaftOD. 
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A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 

PUBLISHBP BT X. D. G. HODGES, 874 BROADWAY, NEW TORE. 
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Copies, Ten Cshts^ 

EAR, IN AdVAKCE. 



Contents. 

The New IIsthod of Protecttko Build- 

INOS from LiaBTNINO. ^. />. C. 
Hodgts 197 

Tox- Albumin Dipbtheria 198 

Description of a Supposed New Spe- 
cies OF Storsria from Florida, 
Stoberia ViCTA. O. P, Hay 199 

Tbe Hiohbr Education of the Deaf. 

A. L. E. Crouter 199 

Notes and News 200 

Current Notes on Antbropoloot.— III. 

Edited by D, O. Brinton 202 

Ostsological Notes. D, D. Blade 208 

Attempted Extermination of tse Pocket 
QoPBBR, Geomts Bursarius. Er- 
win H. Barbour ^ 204 
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met.., 205 
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FOR SALE. 
SCIENTIFIC INSTRUMENTS 

AND 

GEOLOGICAL SPECIMENS. 

The instmmenis are teoond-hand, in good condi 
tion; prices fixed are about one-half oost; they 
were owned by the late Dr. Wm. M. Herron, of 
Allegheny City, Pa. They will be sold separately or 
at a reduced price in a lot^ Offers respectfully re- 
quested. Information and detailed list furnished 
on application to JNO. H. HEBRON, 

1008 Penn Avenue, Pittsburgh, Pa. 
1 Large 4-pri8m Spectroscope, John Browning, 

maker • |175 

1 Spectograph, for recording Bpeotra, same 

maker 80 

1 Six-inch spark, Buhmkoriff coil, same maker. 

1 Two-mirror HeUostat 

1 Large Electric Lantern, automatic slip, for 

TOeotrum work 86 

1 80* flint prism, $10; 1 concave grating, $80. ... 80 

10 Gtolssler tubes, with rotating apparatus 8B 

11 Plucker tubes 

18 Incandescent Bleotrlo lamps, ft 8 G. P 

] GalTanie lamp, for use with platinum coil. . . . 
1 Case Mineral and Geological Specimens (t>er- 
haps 700 pieces) 100 

BBABIDB STTTDT OF BIOLOOT. 
THE BIOLOGICAL UBORATORY 

OF TBI 

BROOKLYN INSTITUTE OF ARTS k SCIENeES 

at Cold Spring Harbor^ Long Island, 

will open its Third Season on Wedaesday. July 8, and 
will cloee to studeota on Aug. 8a 'ApplioaUonl far 
adntlMion or for cinmlars should be addreseed to 
Fftor; tIMtasftT W. CoMM, Ph D., Director, oare of 
Brooklyn iMlllate, BMc4|lrii, N. T. 
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THE ARENA gives 
each subscriber for 1892 
a magnificent 

/ ART PORTFOUO 

of eminent personages, 
tbe price of which is 
$4.00 — the roost somp- 
tuoas and attractive 
PRfiMIUH ever offered 
by a review. 



THE 




ARENA 



FOR 1892. 



V 



Ivtidn 

prloelM^^HEENA is the 
same as t&ll^^pe other lead* 

IjBgreviSfV,^^ - «&88 

The price of our mag- 

nlflcent AftT Port- 
folio of eminent per- 
Bonages is - - - 4.00 

But we send THE 

ABENA and the Port- I8JQ8 
folio, both for - t5.#« 
to all persons who sub- 
scribe for THE ARENA tor 
18B2, ana remit %9 cts. extra 
to help pay postage and >pack- 
Ing on premium. 



The Leading Progressive Review of the World. 



Bdltedi by B. O. FliOWBR. 



IV. 



SOME POINTS WORTH REMEMBERING. 

I. Is recognised as the most liberal, progressive, and impartial great 
review published. 

II. Employs the boldest, ablest, and most authoritative thinkers in the 
New World and the Old, to discuss all the great social, econonic, 
ethical, educational, and religious problems of the day. 

in. In its discussions of all the great living problems, strikes at the 
very root of the question, instead of wasting time on mere results or superficial as< 
pects of the same. 

Its contributors are largely among the vanguard of the world's thinkers and reformers, 
hence it discusses problems six months to a year before the slow coaches reach them. 



BECAUSE 

Q^he Arena 



^OME FACrS WORTH NOTING. 



I. Which monthly gives portraits of the world's great thinkers. 

n. Which richly illustrates important papers calling for illustrations. 

III. Which gives its readers a brilliant story by a strong American 
author each month. 

IV. Which regularly publishes critical and biographical sketches of 
illustrious personages by the ablest writers of the age. 

Which in addition to its regular one hundred and twenty- eight pages of reading- mat- 
ter, monthly publishes from twelve to sixteen pages of critical review of books of 
- the day by scholarly writers. * 



IT IS THE 

ONLY GREAT 

REVIEW 

V. 



SOMETHINGS WORTH CONSIDERING. 

(1.) One year's subscription^to Thx Abska. comprises TWoXvoLUMEg 

OF OVSB 8BVXN HUNDRED AND FIFTY PAOSB XAOH. (2.) ThS AltXNA con- 
tains the ablest contributions from the master brains of America and 
Europe on all the great Social, Belisions, Educational, and Ethical 
problems of the age. It is a compendium of the best thought on Uie 
great living questions of the age that most intimately affect civi^^ioay 
published in the New eWorld. (8.) The Abxna gives all sides of every 
great issue, presented by the strongest advocates, as the editor believes 
that it is only in the crucible otfree discussion that we find the goM of 
truth. (4.) Every subscriber to The Abxna receives annually a fibirary 
of the finest writings, condensed so as to meet the demands of a busy ase, yet elaborate 
enough to give every reader a clear and comprehensive view of the various salient points, 
advanced by friends and foes, of the leading issues of the hour. ICore than fifteen hun- 
dred pages of the most profound, able, and advanced thought are received by every yearly 
subscriber to The Arena. 

Address <ifl orders to 

ARENA PUBLISHING CO., Boston, Mass. 



A LIBRARY OF 

THE ABLEST 

THOUGHT ON 

ALL 

GREAT UVING 

ISSUES. 



The American Geologist for 1892. 

Sditsd by PnoF. 8. Calvxii, UiiiTesBity of Iowa; Da. E. W. Clatfoue, Baolitel College: John ErsaxAN, 
Lafsyette College ; Da. PsasiFOB Fbasbb, Penn. Hort. 800.; Pbof. f. W. CaAonr, Colomdo Hljlsg: 
PaoF. Bob't T. Hill, U. S. Irrigation Svrrey: Da. Audrsw C. Lawsoh, Unlfersity of California; Kd. 
SALXSBVBT, Vaiverstty of WIsooasin; JosfFS B. TraaaLL, Qeol. Snr. of Canada; B. O. ULaioq; litnmawti 
OeologioalSnrrey; noF. I. C. Wnrra, IJniTSndty of West Virginia; Prof. N. H. WnccHSLL, University 
of Minnesota. Now In Us IXth volume. $8.50 per year. Sample copies, 20 cents. Address . . 

XEB GSOLOOiOAL PVBIISHnro CO., IQniieapoIi^ Xivi. , 
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PtJBLlCATIONS. 



THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISOOV- 
EBY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WFTH 
A BIBLIOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 

• OF THE LABRADOR PENINSULA. 

By ILPHEDS SPRIIG PACKARD, H.D., Pb.D. 

Sportsraen aod orDitbolofffsts will be iatermted in 
the list of Labrador birds by Mr. L. W. Turner, 
wlilch~ha<i been kindly reTiaed and brought down to 
data>b7 Pr. J. A. Ailen Dr. 8 B. Scadder has oon- 
tributed the list of bntterfliea, and Prof. John 
Maoonn, of Ottawa, Canada, baa prepared the lint of 
(abeador plants. 

f Mooh pains has been taken to render the bibliog- 
Atphy complete, and the author is Indebted to Dr. 
Frana Boas and others for sereral titles and impor- 
tant suKKestions; and it is hoped that this feature of 
the booK will recommend It to collectors of Ameri- 
cana, 

It la hoped that the volome will aecve as a enide 
to the Labrador coast for the use of travellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
wettas those Interested in geographical and histori- 
cal studies. 

518 pp., 8^ 18.50. 




RAGES AND PEOPLES. 

By DANIEL G. BRIN TON, M.D 

**The book is good, thoroughly good, and will long 
remain the best accessible Sementanr ethnography 
in our language. *^~7he Christtan UnCtn. 

'*We strongly recommend Dr. Brinton's * Races 
and Peoples "^to both beginners and scholars. We 
are not aware of any other reooAt work on the 
science of which it treats in the finglish language." 
^AMiatie Quarterly. 

*'Hla book is an excellent one, and we can heartilT 
xeoommend it as an Introductory manual of ethnol- 
ogy."- TAe lfonf«l. 

*'A useful and really IntereatteK «^ot1c, whloh de- 
serves to be widely read and stodiBd both in Curope 
and America."— Bn^Aton (JCng:) Hieraid. 

**Thiayolnme is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while In some ways, perfloroe, superflcial, 
naaps rery well the complete fleld of humanity."— 
The New York Times, 

**Dr. Brinton invests his scientiflc illustrations and 
Bieasttrements with an Indescribable charm of nar- 
ration, so that *Baces and Peoples.* sTowedly a rec- 
OBd of disoorered facts, is in reality a strongstim- 
olant to the Imaginauon."— Philadelphia PuMie 

'^The work is indispensable to the student who re- 
quires an Intelligent sulde to a course of ethno- 
l^raphio reading."— Pl^uo^ipAia Timea. 

Price, po»tpald| § 1.7ft. 

THE AMERICAN RAGE. 

Bj DANIEL G. BRINTON, M.D. 

**The book is one of unusual intereat and value."— 
Inter Ocean. ^^ ^ . ^ ^ 

" Dr. Daniel G. Brinton writes as the acknowledged 
authority of the subject."— P!^«7ad«/pAta Preea. 

'* The work will be of genuine yalue to all who 
wish to know the substance of what has been found, 
out about the indigenous Americans ''—Nature. 

**JL masterly discussion, and an example of the 
successful education of the powers of obserration." 
—Philadelphia Ledger. 

Price, postpaid, #3. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For u<e in Colleges and Normal Schools. Price 50 cents 
Sent free by post by . 

M. D. C. HODGES, 874 Broadly, RewTork. 



THE MODERN MALADY ; or, Sof- 

fercrs from ' Nems.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranlcs of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance oi 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Intcoductton to Part I. gives a brief his- 
tory of nervoup exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12**, 184 pp., $1.50. 



INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Conoeraing Noxious Insects and the Methods 
of Preventing their Injuries. 

By CLARENCE M. WEED, 

Professor of Entomology and Zoologjr, New 
Hampshire State College. 

HTHAT 19 SAID ABOUT IT. 

** I think that you have gotten together a very 
useful and Taloable Uttle book.''— I>r. C. 7. Blley, 
U. 8. Entomolofftst, Washington, D. C. 

"It is excellent.**— James Fletoher, Dominion En- 
tomologist, Ottawa, Canada. 

" I am wen pleaMd with It/'— Dr. F. M. Hesamer, 
Kditor dmeriean Agric^lturiet^ Ne v Tork. 

"It seems to me a good selection of the matter 
which every farmer and fruit grower ought to have 
at his immediate command.''— Prof. 8. A. Forbes, 
State Entomologist of Illinois, Champaign, 111. 

"A good book, and it is needed.'*— Prof. L. H. 
Bailey, Cornell University. 

*' It is ene of the best books of the kind I have 
ever seen."— J. Freemont Hickman, Agriculturist, 
Ohio Experiment Station, Colnmbus, Ohio. 

"I shall gladly reoommend it."— Prof. A. J. Cook, 
Michigan Agricultural College. 

Price, $1*2 5. 

Sent postpaid to any address on receipt of price. 



FOSSIL RESINS. 

This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions eiven 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 

By CLARENCE LOWN and HENRY BOOTH 

12^. $1. 

I. D. C. HODGES, 874 Broadf ay, I. T. 
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tmal CalM^ar.— This 
ic^iion uf the •lide>rule 
tant w.thoat study or cal- 
culation, a complete Caiendpr for any month from 
the Year 1 till the ead otf li me. Saaple.«ct». 

vrman^n uxam nAoOvinrakL 



IDE-RULE t^S^^ 

S principle sbo« a, in an i>*» 



PROPRIETARY. 



' The palate is almost tickled 
with Scott's Emulsion of cod- 
liver oil. The stomach knows 
nothing about it — it does not 
trouble you there. You 
feel it first in the strength 
it brings ; it shows in the 
color of cheek and smoothing 
out of wrinkles. 

It was a beautiful thing to 
do, to cover the odious taste 
of cod-liver oil, evade the tax 
on the stomach; and take 
health by surprise. 

Let us send you a book on 
CAREFUL LIVING ; free. 



Scott ft Bowns, 
New York. 

Ymir 
oU— att 



ClicanaiB, tjaSauck pk A 



Scon't FmaWnii of co d-iwe i 
edflb $1. 



PUBLICATIONS. 



Books ordered by Mail, selected 

with care and forwarded with promptiu 



Books out of print and scaree, 

will be searched for with thoroughiu 



Books not ty be liad, in this 

country, will be imported to order. 

CROTHERS & KORTH, 

(Room 22, Manhattan Bnilding), 
96 Filth iCyenne, Kew York City. 

THE BOTANICAL GAZETTE. 

A monthly illustrated journal of botany in 

all its departments. 

•5 cents a oumb«r, (s.so a year. 

^^'^ PUBLISHERS BOTMICAL GIZKTTE. 

Bloomlnston, Ind. 

AMERICAN WOODS 

A book on Woods, containing 
actual and auiheniu spea'mtens. 
PREPARATIONS OF WOODS 
FOR MICROSCOPE AND STERE- 
OPTICON. and WOODEN CARDS, for invita- 
tions, calling cards, etc. 'Send for circulars. 

R. B. HOUGH. LowvilU. N. V. 

mk IRBLUD'S Bookstore, 1197 Brudi&y 

near nth St., Is conTenient to the residence Quarter of 
the city ; It is a good plaee to drop into on the way np 
or down town to select hooks or statf onery. His stock 
is well selected and embraces all the new and standard 
hooks as soon as issaed. Out-of •town purchasers can 
order by mail with every oonfidcnoe tlkai their wants 
will be as well supplied as If buyinic in person. 

BACK NUMBERS and complete sets of leading Ma^- 
asues. RmU$ Um, AM. MAG. EXCHANGR. 
Schohane N V 




BUnermln, 

Reekn, 

FMwIln, 

Cmt* of FoMlln, 

Geological 

Relief fliapn. 



Ward's Natural Science Establishment 

Miieralo^, Geology, Paleontology, Zoology, Osteology, Momy. 

Send for Circular. ROCHESTER. N. Y. 
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and Skliiii« 

Moanied 

Skeletons, 
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Biodels^ 
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NEW YORK, APRIL 8, 1898. 



THE NEW METHOD OF PROTECTING BUILDINGS 

FROM LIGHTNING. 

In April last I read a paper on my new method of light- 
ninsr protection, before the American Institute of Electrical 
Engineeni. This paper and the discussion were published in 
Science of May 8 and 15, 1891 . 

In that paper I stated that, simply as a matter of experi- 
ence, I bad failed to find a case on record of any damage by 
lightning, within certain limits given below, when the con- 
ductor was destroyed by the discharge. The why and the 
wherefore of this did not concern me, though of course in- 
teresting as theoretical questions. 

As no exception was cited at the meeting referred to, and 
as I could not elicit the citing of an exception through the 
publication of the article in Seiencey or of the aKicle or ab- 
stracts of it in the several electrical journals of the country, 
I began in the issue of Science for June 19, 1891, the regular 
insertion, which was continued till Feb. 15, 1892, of the fol- 
lowing: — 

Query. 

Can any reader of Science cite a case of lightning stroke 
in which the dissipation of a small conductor (one-sixteenth 
of an inch in diameter, say,) has failed to protect between 
two horizontal planes passing through its upper and lower 
•ends respectively ? Plenty of cases have been found which 
show that when the conductor is dissipated the building is 
not injured to the extent explained (for many of these see 
volumes of Philosophical Transactions at the time when 
lightning was attracting the attention of the Boyal Society), 
but not an exception is yet known, although this query has 
been published far and wide among electricians. 

This has also failed to bring out a single exception to what, 
so far as I know, is true, that by the destruction of a small 
conductor all else is saved to the extent named. 

Let me describe here in Franklin's own words a typical 
case of protection furnished by a small conductor dissipated 
by the discharge. 

Franklin, in a letter to Oollinson read before the Itoyal 
Society, Dec. 18, 1755, describing the partial destruction b^ 
lightning of a church-tower at Newbury, Mass., wrote: 
*' Near the bell was fixed an iron hammer to strike the hours; 
and from the tail of the hammer a wire went down through 
a small gimlet-hole in the floor that the bell stood upon, and 
through a second floor in like manner; then horizontally 
under and near the plastered ceiling of that second floor till 
it came near a plastered wall.; then down by the side of that 
-wall to a clock, which stood about twenty feet below the 
bell. The wire was not bigger than a common knitting- 
needle. The spire was split all to pieces by the lightning, 
and the parts flung in all directions over the square iji which 
the church stood, so that nothing remained above the bell. 
The lighting passed between the hammer and the clock in 



the above mentioned wire, without hurting either of the 
floors, or having any effect upon them (except making the 
gimlet-boles, through which the wire passed, a little bigger), 
and without hurting the plastered wall, or any part of the 
building, so far as the aforesaid wire and the pendulum-wire 
of the clock extended ; which latter wire was about the thick- 
ness of a goose-quill. From the end of the pendulum, down 
quite to the ground, the building was exceedingly rent and 
damaged. ... No part of the aforementioned long, small 
wire, between the clock and the hammer, could be found, 
except about two inches that hung to the tail of the hammer, 
and about as much that was fastened to the clock; the rest 
being exploded, and its particles dissipated in smoke and air, 
as gunpowder is by common fire, and had only left a black, 
smutty track on the plastering, three or four inches broad, 
darkest in the middle, and fainter towards the edges, all along 
the ceiling, under which it passed, and down the wall." 

There can be plenty of cases cited of the failure of 
a large conductor to protect, as is well known to all who 
have looked into the subject Of course, all sorts of 
excuses have been ofiPered for the failure of the ordinary 
rods, which have been well put by Oliver J. Lodge, F.B.S., 
who has investigated the electrical problems connected 
with lightning and lightning protection more than any- 
one else, and is a complete sceptic as to the efficiency 
of rods, who says that ' * when, in spite of all precautions, 
accidents still occurred; when it was found that from the 
best-constructed conductors flashes were apt to spit ofiP in a 
senseless manner to gun-barrels and bell-ropes, and wire- 
fences and water-butts, — it was the custom to more or less ^ 
ridicule and condemn either the proprietor or its erector, or 
both, and to hint that if only something different had been 
done, — say, for instance, if glass insulators had not been 
used, or if the rod had not been stapled too tightly into the 
wall, or if the rope had not been made of stranded wires, or 
if copper had been used instead of iron, or if the flnials had 
been more sharply pointed, or if the earth-plate had been 
more deeply buried, or if the rainfall had not been so small, 
or if the testing of the conductor for resistance had been more 
recent, or if the wall to which the rod was fixed had been 
kept wet, — then the damage would not have happened. Every 
one of these excuses has been appealed to as an explanation 
of a failure ; but because the easiest thing to abuse has always 
been the buried earth connection, that has come in for the 
most frequent blame, and has been held responsible for every 
accident not otherwise explicable." 

This fact of the complete protection furnished by a dis- * 
sipable conductor stands, therefore, uncontroverted. One 
very pleasant endorsement comes from Moses G. Farmer, the 
veteran electrician, who writes: ** My experience and obser- 
vations both confirm his [my] views." 

I repeat. Can anyone cite a case of failure, not any theo- 
retical considerations pro or con, but an actual case of failure 
under the conditions and to the extent named ? 

N. D, G. HoDGBS. 

874 BroBdwa7t New York. 
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In a preliroiDary communication published in the Hospital 
Bulletin, No. 15,' we called attention to the histological 
changes in the organs of animals which had died of ei peri- 
mental diphtheria, following the inoculation of pure cultures 
of the bacillus diphtherise. Since then we have extended 
our investigations so as to include the study of the lesions 
produced by the inoculations of the toxic products of the 
diphtheria bacillus. This study virtually finishes the work 
we have undertaken, and it is hoped soon to publish our re- 
sults in detail. However, in order to make our preliminary 
communication complete, we append this report: — 

The toxic products of the diphtheria bacillus with which 
we have operated were obtained by filtering through a new 
and steriliised Chamberland filter the culture of the organisms 
in glycerine bouillon, several weeks old. The fluid so ob- 
tained was tested by means of cover-slips and inoculations 
on glycerine-agar, and proved to be sterile. 

Ouinea pigs w^re used for the experimental inoculations. 
The sterile culture fluid was introduced subcutaneously into 
the tissues of the belly wall by means of a Koch^s syringe. 
The method pursued will be given in connection with the 
case of which the lesions are to be described. The guinea 
pig received on Dec. 10, 1891, one cubic centimetre of the 
filtrate. Not having succumbed on Dec. 14, it received two 
cubic centimetres more. The animal died on Jan. 5, 1892, 
the duration of life since the first inoculation having been 
three weeks and five days, and since the last three weeks and 
one day. 

At the autopsy the vessels of the subcutaneous tissues were 
injected, and hemorrhage had taken place into the tissues of 
the axillary and inguinal regions. -The subcutaneous tissues 
were moist, but there was no actual oedema present. Neither 
was there a visible area of localized infiammation ; no micros- 
copical examination was made of the seat of inoculation. 
The lymphatic glands of the axillary and inguinal regions 
were enlarged and reddened, the cervical glands were swollen, 
and the thyroid gland was greatly congested. 

There was a considerable excess of clear fiuid in the peri- 
toneal cavity. Both layers of the peritoneum were reddened, 
the vessels of the visceral layer being especially injected. 
The spleen was enlarged to double the average size. It. was 
mottled, and the white follicles were distinctly outlined 
against the red ground. The liver was dark in color, and 
contained much blood. On the surface a prominent yellowish- 
white area two millimetres in diameter, surrounded by a zone 
of hyperaemia, was observed. Smaller dot-like points of 
the same color and general appearance were seen elsewhere 
in the liver. The kidneys were congested aud the cut sur- 
face was cloudy. The adrenal glands appeared normal, as 
did the mesenteric glands. 

The pleural cavity did not contain such a marked excess 
of fluid. The pericardial sac, however, was distended with 
clear serum. Under the epicardium were many ecchymotic 
spots. The lungs exhibited areas of intense congestion, or 
actual hemorrhage into the tissues. The glands of the thorax 
were, perhaps, swollen. 

The e'jcamination of the heart muscle by means of frozen 
sections showed it to be slightly fatty. The epithelium of 
the tubules of the kidney was extremely granular and much 

I »« Th« Histological lieftlons Produood hj tbe Toz- Albumin of DlphUierta,*' 
by Wm. H. Welob, M.D., protaMor of pattiology, aod Simon Flexner, M.D., 
fellow In patliolofr. From tbm Patbolofftcal Laboratory of Uio Johns Hopklna 
UniTonltj aad HoapltaL BolleUn of tbe John* Hopklna Hoepltal, No. SO, 
Marob, 18BS. 

* Abatraet, Science, Mo. 467, Norember 6, 1891. 



swollen, but not fatty. The liver was very fatty; tbe lighter 
areas and dots were seen to correspond to foci of dead liver 
oells, whose refractions were much greater than that of the 
normal cells. 

Cultures were made from the blood and organs of the 
animal, and they remained sterile. Cover-slips also were 
examined and no organisms found. 

The histological lesions observed in this case are identical 
with those described by us in connection with tbe inocula- 
tions of tbe living organisms. Lymphatic apparatus : In 
general, the changes are the same throughout. They are 
found in the greatest intensity in the glands of the axillary 
and inguinal regions, and le^ss in the bronchial and cervical, 
mediastinal, and mesenteric glands. Yet these are consid- 
erably affected. The same fragmentation of nuclei affecting* 
the lymph- nodes and sinuses is met with. These fragments 
exhibit the variety of form previously described by us, and 
they have the same affinity for coloring agents. Much of 
the nuclear detritus is free, but a part is contained with id 
large pale cells. In the spleen there is a similar diffuse 
fragmentation of the nuclei of the spleen cells. Bbth the lym- 
phoid cells of the follicles and the larger cells of the sinuses 
are affected. Like the lymphatic glands, some of the nuclear 
detritus k enclosed in large cells. Besides the destruction of 
cells in the spleen there is hemorrhage into tbe organ, or aD 
extreme degree of congestion, so that the tissue elements are 
widely separated from one another. Nuelear figures occur 
in the lymph glands and spleen. In the former they are 
found among the fragmented cells. 

Stained sections of the liver, especially those stained m 
methylene-blue and eosine, show the yellowisb-wkite areas 
to be composed of hyaline, necrotic liver cells. The necrotic 
cells stain deeply in the eosine, and they are usually devoid 
of nuclei. They form, on the whole, more or less definite 
foci of hyaline cells into which leucocytes have wandered. 
The largest area was two millimetres in diameter, and the 
outlines of it were formed by hemorrhage into the tissues 
corresponding with the hypers&mic zone q[>okeD of above. 
The cells in this focus have lost their nuclei and they are in- 
tensely refractive. Many of the dead celb have retained 
their individuality, and, indeed, their borders are ntore dis- 
tinct than those of the normal cells. Others, however, tend 
to become fused together and to lose their individual cell 
outlines. Occasionally, outside the main focus of hyaline 
cells, single necrotic cells occur, which are surrounded by 
quite normal ones. Many leucocytes have wandered into 
this area of dead liver cells, and they are especially abundant 
at one place in the focus in which tbe hyaline cells are in pro- 
cess of disintegration. An exquisite nuclear fragmentation 
is to be observed throughout this area. 

Should the focus just described be compared to n>any 
similar foci which occur in the livers of animals dead of in- 
oculation with the bacilli themselves, it will be seen to con- 
tain more polynuclear leucocytes within it. The explanation 
of this fact would seem to depend somewhat on tbe inoculation- 
time, but more, probably, on the progression, or stage, of the 
necrotic process. Inoculation of the bacilli usually leads to 
death in a very short time, twenty-four to forty-eight hoursw 
In this inoculation with the toxic products alone, the incu- 
bation period exceeded three weeks. On account of this, 
time has been allowed tor the softening and disintegration of 
the dead cells, and leucocytes have been strongly attracted 
to these foci. 

In the kidneys, besides the condition described in the frozen 
sections, a slight fragmentation of the nuclei of the tubular 
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epithelium is encountered. The lungs exhibit areas of hem- 
orrhage into the alveoli, and in many of these there has been 
a desquamation of the alveolar epithelium. Sometimes the 
desquamated epithelial cells are quite normal in appearance, 
while at others they have fragmented nuclei. The collec- 
tions of lymi^hoid cells around the medium-sized and larger 
bronchi show, however, more cells, the nuclei of which have 
suffered in this way. 

The blood-vessels of the tissues generally contain fewer 
leucocytes in this instance than in those cases in which the 
bacilli were intitxiuced beneath the skin. By the latter 
method an intense local inflammatory process is provoked, 
associated with the emigration of large numbers of polynu- 
•clear leucocytes. In the former, in which the filtrate, free 
from organisms, is used for inoculation, the local process is 
reduced to nil, there is no emigration of leucocytes, and the 
ilisease is general from its inception. This difference is 
sufficient to account for the occurrence of leuoocytosis in the 
one and its absence in the other case. 

It may be considered as established now that the toxic 
products and not the bacilli themselves invade the tissues 
in diphtheria. This fact would at once suggest that the ^n- 
«ral lesioQS (those produced at a distance from the seat of 
inoculatioQ in animals, and the situation of the local process 
in human beiogs) were the effects of the soluble poison dif- 
fused through the body. Hence, it was desirable to demon- 
strate this assumption experimentally; and it is not unim- 
portant to know that the lesions in the tissues produced by 
bacilH and the toxic principle on the one hand, and by the 
toxic principle alone on the other, are in perfect correspond- 
ence with each other. And, moreover, it would seem not to 
be superfluous to emphasize the occurrence of definite focal 
lesions in the tissues of the body, produced by a soluble poi- 
son circulating in the blood. 



DESCRIPTION OF A SUPPOSED NEW SPECIES OF 
STORERIA FROM FLORIDA, STORERIA VICTA. 

The species of Storeria here to be described as new was 
found in the alimentary canal of a specimen of Elaps futvius, 
vvhich was taken on the banks of the Oklawaha River, Florids^, 
"by one of my students, Mr. H. T. Mann. The Storeria had 
been swallowed head first, and had been somewhat digested 
anteriorly, but the hinder half or two- thirds of the body had 
undergone little change. Sufficient traces of the cephalic 
plates were left to show that the latter were those of the 
genus Storeria^ the loreal being certainly absent. About 
twenty-five of the anterior ventral plates were missing, but 
the number of these could* be determined from the vertebrae 
there exposed. 

The dorsal scales are in fifteen rows. When the scales of 
the middle of the back are compared under the microscope 
carefully with those of a specimen of Storeria dekayi of the 
flame size, the former are plainly of a greater proportional 
width. Whether or not this will hold true in all cases I 
can not, of course, say. The ventral plates number 146, 
counting from the angle of the jaw. There are 60 pairs of 
subcaudal scales. The anal plate is divided The total 
length of the specimen is 14 inches, of which 3 are tail. 

The color is gray above, with a tinge of yellow. In the 
middle of the back are very faiot indications of a clay- 
colored band. This occupies the median three rows of scales. 
The next ro\v of scales on each side is occupied by an indis- 
tinct dusky line and by a row of black S|)ecks. These lie 
distant from one another about the length of two scales. 



Lower down on the sides the color becotaies paler, but an- 
other dusky streak is seen lying partly on the lower row of 
scales and partly on the outends of the ventral plates. The 
belly is pale yellow, with a row of small, but very distinct, 
black spots along each side. There is a single spot on each 
end of each ventral plate, lying 'about half-way from the 
middle line of the belly and the outer end of the plate. A 
few,, smaller, irregularly placed spots are also seen. The 
under Surface of the tail is plain yellowish white. Storeria 
ddeayi sometimes has black dots on the abdomen, but they 
are irregularly scattered, or at most do not form rows the 
whole length of the belly. 

This species appears to differ from Storeria dekayi in the 
smaller number of dorsal scales (15 instead of 17), in the 
greater proportional width of the scales, in the somewhat 
greater number of ventral plates, and in the presence of the 
two rows of spots on the abdomen. As to the number of 
ventrals, Mr. Samuel Qarman (** Serpents of N. A.,'* p. 31) 
states that they vary from 120 to 138. He mentions, how- 
ever, a specimen from Jalapa, Mexico, which had 145 ven- 
trals. It is possible that the animal which I here describe as 
new is a specimen of S, dekayi with a smaller number of 
scales than usual, but until there is other evidence of this, 
it seems better to regard it as different. 

From S, occipitomactUata my specimen differs in having 
a considerably larger number of ventrals and subcaudals 
than have yet been attributed to that species, in the presence 
of the rows of ventral spots, and in size. The relations of 
the specimen appear to lie evidently with S. dekayi. 

The oviducts of the specimen contained a dozen eggs, each 
somewhat more than a quarter of an inch in length. The 
coverings of the eggs are extrenjely thin, from which I infer 
that the animal brings forth its young alive. This is the 
case with S, dekayi, and probably with the other species of 
the genus. 

The specimen here described will be deposited in the Na- 
tional Museum at Washington. O. P. Hay. 

IrTington, Ind., April 2. 



THE HiaHER EDUCATION OF THE DEAF. 

The following letter was recently stddressed to President 
£. M. Ghillaudet of the National College at Washington, by 
Mr. A. L. E. Crouter, prindpal of the Pennsylvania Institu- 
tion for the Deaf and Dumb: 

President E. M. Gallaudbt, Ph.D., LL.D. 

My Dear Sir : Since my return from the meeting of the Board 
of the American Association to Promote the Teaching of Speech 
to the Deaf, held in your city in January, my thoughts have fre- 
quently recurred to a matter of much interest to the association, 
and, to my mind, of vital importance to your college work, namely, 
the introduction of oral methods in the instruction of a portion, afc 
least, of the youpg men and women who come to you for a higher 
education than the primary schools of the country are able to 
afford them. 

And, in venturing to address you formally upon the subject, I 
beg you to believe that I am not impelled by atfy spirit of captious 
criticism, nor by any desire to intermeddle with the affairs of your 
excellent and well conducted school, but simply and solely to sug- 
gest for your consideration a step which I sincerely believe will, 
if put into effect, greatly promote and extend the usefulness of 
the college whose affairs you have so long and so ably directed. 

As you are aware, Mr. Greenberger, at our meeting; in Wash- 
ington, brought up the question of oral instruction (recitations) 
for oral students at Kendall Green, maintaining that, in a school 
supported by the national government, equal educational advan- 

^ Prom me S^ileat World. 



200 



SCIENCE 



[Vol. XIX. No. 479 



tag^s and privileges should be accorded to the orally taught deaf 
and to the mariQally taught deaf, pursuing oral methods in the 
education of the former, manual methods with the latter. In 
bringing up the subject, Mr. Greenberger disclaimed any un- 
friendly feeling towards the college, and I wish to do him the 
justice to state that he havjl no desire to embarrass you in your 
noble work, but, moved by a sends of justice, he felt that the time 
had come when the association should take a stand in favor of the 
higher oral education of the orally taught deaf of the country, in 
the college at Kendall Green if possible, if impossible, then outside 
in a separate school. Now, while the question was disposed of, 
for ihe time being at least, in a way that exhibited the kindliest 
feeling toward you and your college work, I feel that sooner or 
later it will have to be met and disposed of to the advantage of 
the college or to its disadvantage, strengthening it if an oral de- 
partment be^dded, weakening it if, refused in what they t)elieve 
to be just demands, the friends of higher oral instruction for the 
deaf establish a separate college for their higher education. The 
oral instruction of the deaf, whether wisely or unwisely, is un- 
questionably commanding increased public attention and public 
sympathy, and the college that seeks to provide the highest and 
best educational facilities for the deaf as a class should stand 
ready to meet every reasonable demand. The number of orally 
taught deaf is constantly increasing, they are seeking higher in- 
struction than the primary schools afford, where shall they ob- 
tain it ? 

They hesitate, and object, and refuse when directed to Kendall 
Green, not because it is not a good school, nor because its pro- 
fessors are not competent men. but l)ecati8e of a well-founded fear 
that that which they have spent much time and labor in gaining, 
namely, their speech and their ability to read speech, may be very 
seriously impaireil. Shall this class of deaf-mutes come to Ken- 
dall Green to profit by instruction at the hands of its able and ex- 
perienced professors, greatly strengthening the power and influence 
of the college, or shall they be driven to another school? 

To me. interested as I am iir the success of the only college for 
the deaf in the world, this is a most important question, and I 
l)elieve it wiU receive the careful consideration that its importance 
demands at your hands. The formation of an oral department 
with the means you have at jour command should not present 
any serious difficulties, nor prove seriously harrassing to your well- 
ordered college work. For material you would have the best 
from every school in the land, and for support you would have the 
sympathy and active influence of every friend of the deaf through- 
out the world. A. L. E. Crouter. 

March 5. 

NOTES AND NEWS. 

The faculty of Cornell University has been invited to send 
representatives to take part in the Tercentenary Festival of the 
University of Dublin, next summer, and has accepted, Professor 
Corson going as its representative. Dr. Thurston has received a 
personal invitation from the University of DubUn for th6 same 
occasion, and is expected, if he should he able to go, to remain 
in Dublin as the guest of Dr. Lucius O. Hutton of Fitzwilliam 
Place. 

— The second number of 1892 of the Bulletin of the Ohio Ex- 
periment Station summarizes the experience of the station in the 
culture of mangolds and sugar beets. Mangolds have been grown 
on the station farm for ten or twelve years past, to serve as food 
for the dairy cows; twelve to fifteen tons per acre being an ordi- 
nary yield. The beets are* eaten with great relish by the cows, 
they cause an increased flow of milk, and the milk is thought to 
be of a better quality. The milk from this dairy is sold direct to 
consumers, and these have claimed that they could tell when beet 
feeding began in the fall by the improved flavor of the milk. In 
1891 a number of varieties of sugar beets were grown alongside 
the mangolds; it was found that the sugar beets were considerably 
less productive than the mangolds, yielding but seven to nine tons 
per acre, against twelve to twenty tons for the mangolds. The 
sugar beets, however, showed on analysis about six per cent of 
sugar, while the mangolds showed but three per cent. The labor- 



cost of producing an acre of beets is from thirty to forty dollars,, 
as grown at the station, where they are planted in rows* sufficiently - 
wide to admit of horse culture. By planting in rows only half sla 
far apart the crop might largely be increased, but the cost of 
cultivation would also be increased. In a bulletin issued a year 
ago by the Chemical Division of the United States Department of 
Agriculture, a table is given showing that the average cost of 
manufacture in 113 German beet sugar factories in 1889-90 was 
nearly $3 per ton of beets. If it were possible to raise an average 
crop of fifteen tons per acre of sugar beets in Ohio at a cost of $30 
per acre, or $2 per ton, or to manufacture them at a cost of $3 
per ton, the total cost for production and manufacture would be 
$75 per acre. Such a crop would yield 1,800 pounds of sugar, at 
the rate shown by the station analysis, worth $72 at four cenC<» 
per pound, thus leaving no margin whatever to either producer or 
manufacturer to cover the losses from^bad seasons on the farm 
or in the factor}-. It is true the present bounty would afford this 
margin; but the bounty ends with 1895, unless renewed, and its 
future is very uncertain. Sugar beets grown in the dry climate 
and on the rich soils of Nebraska and Iowa show an average of 
about thirteen per cent sugar, or more than twice that found at 
the Ohio station, thus following the well-known law that the sugar 
beet reaches its highest development in northern latitudes. Beets 
grown in northern Ohio would probably show a higher per cent 
of sugar than has been found at the station, but it is extremely 
doubtful if the culture and manufacture of sugar beets can be 
made profitable in any imrt of Ohio in competition with the more 
favored regions of the North-west and of California, and the Ex- 
periment station would advise Ohio farmers to be very cautious 
about entering upon any large undertaking in sugar beet culture. 
There are probably spots in northern Ohio where spring wheat 
could be grown, and it is possible cotton might mature in sheltered 
coves in Lawrence County; but it would hardly be advisable for 
the farmers of either section to enter into competition with the 
spring wheat growers of the North-west or the cotton planters of 
the Gulf States. 

— The Oriental History Society of Altenburg will celebrate in 
the autumn of 1892 the seventy-fifth anniversary of its establish- 
ment, and will take advantage of this opportunity to pay tribute 
to three of the honorary members of the Society, by the erection 
of a simple, worthy monument in the capital city of Altenburg. 
They are Christian Ludwig Brehm, his son, Alfred Brehm, and 
Professor Schlegel, who died at Leyden. The researches of these 
three men in zoology, and particularly in ornithology, are known, 
not only among their associates, but throughout the world, and 
deserve that their memory should be honored. A committee, con- 
sisting of Prince Moritz of Saxe- Altenburg; Professor Dr. Blasius, 
Braunschweig; Dir. Professor Flemmiog, Altenburg; Major A. v. 
Homeyer, Greifswald; Hugo Koehler, privy-councillor of com- 
merce, Altenburg; Dr. Keopert, Altenburg; Prof eseor Dr. Liebe, 
privy-councillor, Gera; Professor Dr. Pilling, Altenburg; Dr. 
Reichenow, Berlin; Dr. Rothe, privy-councillor of medicine, Alten- 
burg; Chevalier von Tschusi zu Schmidhoflfen, Hallein; Dr. 
Voretzsch, Altenburg; and Dr. Levevkuhn, Munich, under the pat- 
ronage of His Highness, Prince Moritz of Saxe-Altenburg, also an 
honorary member of the society, solicits contributions from the 
friends of these eminent scientists, for the purpose of aiding in 
the erection of the proposed memorial. It is respectfully requested 
that contributions be forwarded to Hugo Koehler, privy-councillor 
of commerce, in Altenburg, and that inquiries .and letters be ad- 
dressed to Dr. Koepert, in Altenburg. 

— Mr. R. H Scott delivered a lecture at the Royal Institution 
on March 18, on a subject of much importance to England, viz.: 
^'Atlantic Weather and its Connection with British Weather.** 
He pointed out, says Nature, that less than a quarter of a century 
ago, before synchronous charts were in vogue, it would have been 
impossible to have traced a storm across America and the Atlantic 
to Britain's coasts; but this can now be done with considerable 
certainty. The broad principles which govern the weather system 
of the Atlantic were shown on two diagrams exhibiting the mean 
pressure, and the regions of greatest disturbance of temperature^ 
on the globe in our winter. The latter chart showed that, at that 
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season, the relatively warmest district is Dear Iceland ; and the 
barometer chart showed that close to the same region the barome- 
ter is lowest^. Tbe reasons of these relations, which involve the 
first principles of modem weather knowledge, were fully explained. 
The more northern part of the Atlantic area interests us the most. 
The whole region from 40® to 70** north is constantly visited by 
cyclonic depressions, and in order to throw some light on the 
origin and history of these depressions, and of the storms which 
they at times bring with them, various institutions have published 
daily maps of the weather in the Atlantic. Tbe most complete of 
these maps were published by the Meteorological Office for thir- 
teen months, commencing with August, 1882/ The last tweire 
of these months have been carefully examined, and show no less 
than 264 depressions in various parts of tbe ocean. Of these, out 
of 62 which originated south of 40® north, only 16 bad sufficient 
energy in them to cross the meridian of Greenwich, while out of 
22 which originated further south only 11 crossed the Atlantic, 
and these were not all felt as actual storms in England. The 
practical outcome of obtaining telegrams from America has not 
been satisfactory, but this failure has probably been mainly due 
to the fact that tbe reports ' ' have been neither numerous nor full 
enough." This accurately represents tbe case at the present time ; 
but we hope it is not too much to expect that, with our present 
knowledge of the paths taken by depressions with regard to areas 
of high pressure, some further advance may shortly be made in 
predicting storms by means of more numerous and fuller tele- 
graphic repoits both from outward and homeward bound 8hipt*\ 

— At the British Institution of Electrical Engineers recently an 
interesting paper, illustrated by experiments, was read by Professor 
D. £. Hughes, F.R.S., on tbe value of oil as an insulator of elec- 
tricity, especially for currents of high potential and frequency. 
J^rofessor Hughes was led to recognize the merits and* to suggest 
the use of oil as early as 1858, after the failure of tbe first Trans- 
atlantic cable, according to Engineering. It then appeared to 
him (hat a fluid insulator with self- correcting properties would be 
preferable to a solid insulator, such as gutta percha or india-rub- 
ber, which, when once punctured by a spark, cannot close the 
wound like oil, and thus renders the entire circuit useless until 
the fault is removed. Prof e&sor Hughes made many experiments 
on various oils at that time, and embodied his results in a British 
patent, dated Jan. 11, 1859, for **an improved mode of insulating 
electrical conducting wires." The oil he bad found most servicea- 
ble was resin oil, which has an extraordinarily high resistance and 
is somewhat viscid. He proposed to contain it in tubes of gutta- 

' percha or metal, through which the conductors, coated either with 
a thin layer of gutta-percha or merely covered wiih fibrous mate- 
rial, w^ould run. The inventor tried for two years to get English ' 
electricians to adopt his method, but in vain; and, having to pro- 
ceed to the Continent, he was obliged to abandon it. The late Mr. 
David Brooks of Philadelphia subsequently introduced irin Amer- 
ica, with great success and profit to himself, for insulating under- 
ground telegraph wires. Oil is now used for insulating transfor- 
mers, and it promises to be employed in a great many other ways. 

— At the meeting of tbe Belgian Academy of Sciences on March 
6, Professor Spring announced, as we learn from Nature, that the 
late Professor Stas had left, in an almost completed condition, a 
long and important memoir describing the results of several fur- 
ther stoichiometrical investigations. It is entitled " Silver,'* and 
will forthwith be edited, presumably by Dr. Spring, and published. 
It may be remembered that, after the publication of Professor 
Btas's classical memoir upon the preparation of absolutely pure 
silver and the atomic weight of that metal, doubts were thrown 
by Professor Dumas on tbe validity of the work on. the ground 
that the silver employed was not free from occluded atmospheric 
gases. Moreover, Professor Dumas expressed doubts as to the 
bearing of the work upon the celebrated hypothesis of Prout, ac- 
cording to which the aiomic weigb*ts of all the other elements are 
supposed to be multiples of that of hydrogen. For, if silver possessed 
the atomic weight attributed to it by Professor Stas, the atomic 
weight of oxygen became 15.96 and not the whole number 16, and 
consequently Prout's hypothesis in its original form would be nega- 
tived. In order to set these doubts at rest, and to leave his work 



in a perfected condition, Professor Stas prf pared a quantity 
of •silver with such extreme precautioD« that he succeeded in 
odtaining it entirely free from occluded gases, and from even the 
minutest traces of the materials of the vessels employed. So per- 
fect is the purity of this silver that even when heated to the tem- 
perature of the melting-pojnt of iridium not a trace of sodium can 
be detected in the spectrum of the vapor. With this silver he 
repeated his former determinations of the atomic weight of the 
metal, and it is satisfactory to learn that the final number obtained 
is, as Professor Stas himself expected it would be, identical with 
that formerly obtained. Hence the objection of Professor Dumas 
cannot longer be entertained, and the atomic weight of oxygen 
would indeed appear to be 15.96 and not 16, for tbe numbers ob- 
tained by Professor Stas agree so remarkably that an error of 
four- hundredths of a unit would apparently be out of the question. 
In addition to this important inemoir, lh*ofessor Stas has also left 
the data of a series of twelve separate determinations of the 
stoichiometric relation of silver to potassium chloride, the materials 
for which were the pure silver just described, and a specimen of 
potassium chloride, also prepared with a care and precaution quite 
in keeping with the rest of the work of tbe great analysist. The 
results of these determinations are described by Professor Spring 
as agreeing in a most wonderful manner, and will afford another 
valuable base to which the atomic weights of many other cleme?}t8 
may be referred. Besides these two memoirs, a third is mentioned 
by Professor Spring, relating to the spectra of several metals which 
Professor Stas obtained in the purest state in vihich these 
metals have ever probably been seen. The whole of these memoirs, 
consisting of about fifteen hundrei pages of manuscript, it is in- 
tended to publish forthwith in three se(>arate treatises. 

— Although preparations of lettuce have from very early times 
had a reputation in medicine for their soporific properties, the 
narcotic constituent of the plant has never been ascertained with 
any certainty. Various neutral, fatty, and waxy bodies separated 
from the milky sap of different species of Lactuca have been from 
time to time described as compounds of medicinal value, but on 
the other band it has been denied that the dried milk- sap, lactu- 
carium, in spite of its narcotic odor, possesses any sedative action, 
and in fact this preparation is no longer officinal in England or 
the United States. It is therefore interesting to learn in a comi- 
munication from tbe Hesearch Laboratory of the Pharmaceutical 
Society, read recently before the Clinical Society, that Mr. T. S. 
Djmond has established beyond doubt the presence of hyoscya- 
mine, the principal alkaloid of belladonna and henbane, not only 
in the cabbage and Cos varieties of the common lettuce, L. sativa, 
but also in tbe wild lettuce, L. virosa. The amount in the young 
plants is certainly very minute, but in the officinal green extract, 
which, according to the directions of the *' British Pharmacopoeia," 
is to be prepared from the flowering herb of L. virosa, the mydri- 
atic alkaloid occurs to the extent of 0.02 per cent. 

— In a communication to the Paris Academic des Science, ^J . 
Le Chatelier states that by means of his pyrometer he has discov- 
ered that the temperatures which occur in melting steel and in 
other industrial operations have been overestimated. These exag- 
gerations, we learn from Engineering^ the author attributes to 
several causes. When estimates of temperature disagree theire is 
a natural tendency to adopt the highest, t>ecause there is an in- 
stinctive desire to establish some sort of proportionality between 
the light emitted from a heated body, the amount of fuel required, 
and the temperature. But the fact is that both the amount of 
light emitted from a body, and the quantity of fuel required Xo 
heat it, increase much more rapidly than the temperature. More- 
over, the calorimetric method has been that most frequent > 
adopted for determining high temperatures. In this the assump- 
tion is made that the specific heat of the iron rods or balls used is 
constant, which is inaccurate. In the case of the flame of the 
Bessemer converter Mr. Langley has fixed the temperature of tbe 
issuing flame at 2,000*^ C, l)ccau6e platinum appears to melt 
rapidly in it. Mr. Chatelier has, however, found that platinum 
does not fuse in the flame, but only appears to do so bec2Uf« it 
alloys itself with drops of molten steel carried over by: the 
blast. 
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CURRENT NOTES ON ANTHROPOLOGY. — III. 

[Bdited 6y D, O. Brintan, M.D., LL.D.} 

Aq International Anthropometric Scheme. 

Dr. R. Colliqnon of the French Army is well known as 
one of the most active students of anthropology in France. 
His researches on the tribes of North Africa are classical. 
He has just issued a '' Projet d^Entente Internationale pour 
arreter un Programme coramun de Recherc^hes Anthropolog- 
iques/' which should attract the earnest attention and co-op- 
eration of followers of this science the world over. 

Without entering into the other details of his plan, those 
relating to the actual measurements desired may be here 
stated. In all cases there should be noted the height, the 
cdlor of the eyes, as either light, dark, or intermediary; color 
of the hair, as either red, blond, intermediate, brown, or 
black ; line of the nose, as either convex, straight, or concave. 
In addition to these, on forty subjects, the two factors of the 
nasal index should be carefully noted; finally, on twenty 
of these the folio wins^ head measurements: maximum antero- 
posterioh diameter, maximum transverse diameter, maximum 
bizygomatic diameter, total height of head. 

Of course, the value of such statistics for comparison will 
depend a good deal on the operative methods employed. Dr. 
Collignon explains these with great care; and I would urge 
all who would like to aid in this admirable project for inter- 
national scientific work to address him for particulars, as fol- 
lows, Dr. Collignon, 42 Rue de la Paix, Cherbourg (manche), 
France. 

Embryonic Causes of Variations in Vertebrates. 

The fundamental question in anthropology is that of the 
causes which have led to the differences in the races of men. 
Hitherto most writers have been content with surface gen- 
eralizations about '* environment ^' and " heredity.'' The dis- 
ciples of Spencer have rung the changes on these with little 
positive profit. We have no knowledge what heredity really 



is, and *' environment" has borne more than its share of 
causality. 

A real step in advance has been taken by Dr. Dareste, in 
his work on ** Teratogeny," or the artificial production of 
monsters. He shows conclusively that monsters or mon- 
strosities are not the result of pathological changes in the 
embryo, as has hitherto been supposed, but are modifications 
of the processes of organic evolution, precisely analogous to 
those which bring about the differences which distinguish 
individuals and races in mankind. This can be proved ex- 
perimentally in oviparous animals, the domestic fowl, for 
instance. By developing the chick in an artificial incubator 
and subjecting the egg to unusual conditions, such as shak- 
ing it from time to time, varnishing it, exposing it to rapid 
changes of temperature, etc., we can produce monstrosities 
in all points analogous to those in man. 

The changes take place in the earliest epochs of embryonic 
life and are in two directions: 1, arrest of development; 2, 
union of homologous parts. The former assures the perma- 
nence of an embryonic condition, the latter produces the 
phenomenon of double monsters. By tracing the conditions 
which yield these exaggerations, we may distinctly perceive 
the causes of many of the physical peculiarities of man. 

Application of Psychological Research to Anthropology. 

Experimental psychology is a comparatively new realm of 
research, and we ma^ confidently expect from it most valua- 
ble aid in defining the differences between the races of men. 
Its main object may be said to be the measurement of the 
relative rapidity, intensity, and persistence of mental actions. 
This means that it eiideavors to discover material gauges 
and mathematical formulas for the sensory, motor, and in- 
tellectual processes. Think what this involves ! Nothing 
less than that we shall be able to measure the mental abilities 
of a man as we do his height and girth ! 

Though this goal is probably theoretical, as the individual 
generally eludes averages, these are true for the mass, and 
we may be sure that a series of observations on, say twenty, 
pure adult types of the several races would yield results 
markedly different and highly significant. The points to be 
examined are such as these: the rate of muscular movement, 
rapidity of nervous impulse, transmission of motor and sen- 
sory stimuli, race* differences in reaction- times, sensation- 
areas, differences in estimating weights, judgment of the pas- 
sas^e of time, sensibility to pain, the rate of forgetting, etc. 
With the excellent psychological laboratories now in opera- 
tion at several of our leading universities, these comparative 
observations could readily be made, and they certainly promise 
most important results. 

Curious Testimony to the Value of the Nasal Index. 

In 1882 the British Government began an ethnographic 
and anthropometric inquiry into the native races of India. 
The results, which are now nearly ready for publication, will 
fill, four bulky volumes, and will contain a mass of most 
valuable material for the study of these interesting peoples. 
A glimpse of some of them is presented in an article in the- 
last volume of the Journal of the Anthropological Institute, 
by Mr. H. H. Risley of the Bengal Civil Service. One of 
the most noteworthy is the conclusion that there are really no 
physical differences between the Kols and the Dravidian 
tribes, in spite of the radical diversity of their languages. 
Neither of them discloses any Mongoloid afiinities, though a 
number of tribes in northern and eastera Bengal are clearly 
akin to that great .\sian race. 
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But the most curious statisticH are those relating^ to the 
nasal iodices of the tribes examined. They corroborate the 
high value of this physical element in racial anatomy. The 
nasal index is found in India in two widely distinct types; 
the one platyrhine to a degree closely approaching the negro 
(88-95), the other leptorhioe about in the same proportion as 
in western Europe (67-72). These indices bear a constant 
relation to the order of social precedence, to the distinctions 
of caste, and to the organization of the family. ^* It may 
be laid down as a working hypothesis, if not as an absolute 
law, that the social position of a caste varies inversely as its 
nasal index." Everywhere the narrow-nosed Brahmin is 
at the top, the broad-nosed Pariah at the bottom. Wherever 
there is a high index, — above 80, — we find a low social po- 
sition and the totemio sub-division of the tribe; wherever the 
index is low, — below 76, — we are equally sure to meet high 
rank and an eponymous family system. 

Incidentally it may be added that these investigations bear 
•out the ancient Indian traditions that the Aryan nations of 
India entered the peninsula from the north-west, and de- 
stroyed or subjugated the ancestors of the dark, Aat-nosed 
Xols. the ''snub-nosed blacks," often referred to in the 
ancient Vedic war-songs. 



OSTEOLOGICAL NOTES. 

In previous papers {Science, Vol. xvi., p.Bd2, Vol. xvii., p. 
117, Vol. xviii., p. 53) we have assumed that the modifications 
presented by the jugal arch in the Mammalia are due to the 
various influences derived from use or disuse, correlated 
necessarily with the habits and environment of the animal. 
In no order is the specalization of the arch, under the influ- 
ences of natural selection, more clearly exhibited than in the 
lusectivora. 

Adopting the classification of the highest authorities, and 
notably that of Dr. Dobson, this order may be divided into 
<two sub-orders, first, Dermoptera, embracing only one species 
— Galeopithecus volaus — and, second, Insectivora Vera, 
which comprehends all the remaining families. This second 
sub-order may be divided in turn into two groups. In the 
first. — including the families Tupaidoe, Macroscelidoe, 
Erinaceidoe, Talpidos, and Soricidoe, — the true molars have 
W-shaped crowns. In the second group, including the 
OentetidoB, Solenodontidoe, Potamogalidoe, and Chrysochlo- 
ridoe, these same teeth have V-shaped crowns. 

Accepting the above classification, the Insectivora, so far 
as concerns the jugal arch, may be brought into three 
groups. 

1 . Those in which the arch is complete and well developed, 
•comprising the Tupaidoe, Macroscelidce, Bhynchocyonidoe, 
G aleopithecidoe. 

2. Those in which the arch is complete but more or less 
feebly developed, comprising the Erinaceidoe, Talpidoe, 
Chrysochloridoe. 

3. Those in which the arch is partially or wholly deficient, 
comprising the Centetidoe, Potamogalidoe, Solenodontidce, 
Soricidoe. 

The Tupaia (Squirrel-shrew) may be taken as a typical 
form of the first group. The jugal arch is well developed, 
A post-orbital process from the frontal meeting a correspond- 
ing one from the malar, thus forming a complete bony or- 
ibital ring. The malar has a large longitudinal oval vacuity, 
which, although unique in this case, when taken with simi- 
lar vacuities in the palate of this genus, as also in some of 
the other Insectivora, points unmistakably to the Marsupilia. 



The horizontal curvature of the arch is sufficient to counter- 
act any inherent weakness due to the vertical curvature 
with its convexity downwards. The temporal fossa is 
moderately extended, while the coronoid surface of the 
mandible presents a large backward projecting surface risin^^ 
high above the transversely produced condyle. 

In the second group, where the arch although complete is 
for the most part weak, the cranium presents marked modi- 
fications. In Erinaceus and Gymnura the arch is formed 
mostly by the processes of the Squamosal and maxilla which 
join, while the molar is very small and occupies in a splint- 
like form the outer and under sides of the centre of the arch. 
There are no traces of any post-orbital processes. The tem- 
poral fossa is deep and extended, while additional surface is 
afforded for the temporal muscle by the prominence of the 
sagittal and occipital crests. The ascending ramus of the 
mandible with its broad concave* coronoid surface and the % 
development of the pterygoid fossse denote increased mastica- 
tory powers, in spite of the apparent weakness of the but- 
tress. 

In the Talpidoe, certainly in all of the truly fossorial of 
the family, the ;iugal arch is slender and exhibits no distinct 
malar bone, no occipital or sagittal crests, and no post-or- 
bital processes. The mandible is long and the vertical por- 
tion presenting a moderately extended coronoid surface with 
a small transverse condyle. The infra-orbital foramen is of 
great size, being a very slender osseous arch which serves 
for the transmission of the large infra-orbital branch of the 
trifacial, which affords the necessary supply of sensory 
nerves to the muzzle. 

In the Chrysochloridoe (Golden moles), which in the gen- 
eral shape of the skull present modifications different from 
all other Insectivora, the jugal arch is in some species so ex- 
panded vertically, that, as Dr. Dobson remarks, '* their up- 
per margins rise above the level of the cranium giving addi- 
tional origin to the large temporal muscles.^' There is no 
post-orbital process given off either by the frontal or zygo- 
matic arch. As regards the mandible, the coronoid process 
is little elevated and in some species is nearly level with the 
transversely extended condyle. 

In the third group the arch is incomplete, and in one in- 
stance, at least, may be described as entirely absent. In the 
Centetidoe, the skull is long and narrow, and marked by 
largely developed occipital and sagittal crests which serve as 
attachments for the muscles of temporal origin. The zygo- 
matic processes of the maxilla and squamosal are very short 
and rudimentary, while the malar is entirely absent. The 
temporal fosses are very large, and the skull retainfs nearly 
the same width at their anterior and posterior regions. There 
is not a trace of a post-orbital process. The infraorbital 
foramen is circular, and capacious. There are no pterygoid 
fossse. The coronoid process of the mandible is largely de- 
deloped, its inner surface being concave, and its outer sur- 
face fiattened. The condyle is small and circular, while the 
glenoid surface is transversely concave. 

The other families of this group with the exception of the 
Soricidoe agree with the Centetidoe in the modifications of 
the skull that have been described. In the Soricidce the 
cranium is broadest just behind the glenoid surfaces. There 
is no jugal arch and no trace of a post-orbital process. Fre- 
quently there is present a strongly marked lambdoidal ridge 
as well as a sagittal crest. There is no pterygoid fossa, but 
very large vacuities exist on each side of the basis cranii. 

The mandible resembles that of the Talpidoe, although the 
horizontal ramus is shorter, while the ascending one '" pre- 
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sents a very large and singularly deep excavation upon its 
internal surface quite characteristic of the genus/* The 
articular surface of the condyle looks backwards instead of 
upwards. The angle of -the jaw is elongated and thin. 

The infra-orbital is large and bounded posteriorly by an 
osseous bar. 

It will thus be seen that, in those families of higher forms 
which compose the first group, the jugal arch presents a 
typical formation. 

In the second group, the slight modifications indicative of 
weakness, to whatever cause they may be assigned, are amply 
recompensed by the presence of cranial crests for increased 
muscular insertion. 

More or less disuse, as the result of the loss of masticatory 
power, which is not needed, has so modified the arch in the 
last group that it has become much reduced, and in some 
cases has entirely disappeared. D. D. Slade. 

Cambridge, April, 1891. 



ATTEMPTED EXTERMINATION OF THE POCKET 
GOPHER, GEOMYS BURSARIUS. 

The ravages of the pocket gopher extended very generally 
throughout the State of' Iowa, but came under my own per- 
sonal notice in the rich and fertile farm lands of Poweshiek 
County and surroundings. The annual loss they occasioned 
became a matter of such serious moment to the farmers of 
this county that on Jan. 8, 1890, an unusually liberal measure 
was voted by the board of supervisors, to the effect that **a 
bounty of ten cents a head be paid on gopher scalps taken 
in Poweshiek County, subject to the same laws and condi- 
tions that pertain to the payment of bounties on wolf scalps, 
and pockets must be produced in each case before the claimant 
will be entitled to the bounty." 

These concealed little pests not only feed on surrounding 
vegetation, but, what is worse on the whole, choke it out 
by the innumerable mounds of earth heaped up by them 
everywhere. 

I have seen fields which were literally black with gopher 
hills, and, if rooting swine can be said to upturn a field, so' 
can the gopher. Besides, the loss by accidents to machinery 
and animals occasioned by striking against the gopher hills, 
or by sinking into their runs or holes, is very considerable. 
So while it is not to be marvelled at that some concerted 
action should be taken towards the extermination of such a 
pestr yet the high price paid for the experiment must excite 
some comment. 

Taking into account the liberal bounty offered, the univer- 
sal prevalence of gophers in countless numbers, and the fact 
that their capture was attended with but little labor, and only 
trifling cost, it can readily be seen how trapping by men, as 
well as boys, was at once tremendously stimulated. 

It actually became a lucrative employment, at which the 
trappers spent their time in whole or in part for practically 
the entire year. The trapping began as early as February, 
and continued as late in the fall as December; the result of 
it all being that the incredible number of 140,000 was trapped 
and paid for in Poweshiek County during eleven months of 
the year ending December, 1890. The gopher pockets were 
taken instead of their scalps, and the price paid for 140,000 
pockets by one county amounted to |14,000. As skill comes 
with experience, and as the great gopher populace of the 
county was but slightly thinned out, it was my judgment 
and that of others, that the catch of 1891 would considerably 
exceed that of 1890; some estimating the number that would 
be trapped as high as 200,000. 



Accord iogly the probable price which the county would 
have to lavish on gopher bounties bade fair to reach propor- 
tions that might bankrupt an ordinary county. While these 
facts were forcibly borne in on all taxpayers, yet the farmers 
were willingly taxed, even adding to the bounty in many 
eases to encourage trapping on their own lands, and jtoutly 
defended the measure in opposition to the citizens of towns 
and villages who very unwillingly submitted to a taxation 
that seemed to them to discriminate between town and coun- 
try rodents, believing that it was quite as fair and reasonable 
to apply the tax to the extermination of town rats as to field 
gophers. 

An attempt to change the law failed, owing to the farmers^ 
siipport, but in the winter of 1891 a resolution was passed 
reducing the bounty to five cents and requiring the claimants 
to present the fore legs instead of the pockets. 

As a direct result of the reduced bounty, rather than a re- 
sult of diminished gophers, the catch for the year ending 
December, 1891, was but 18,000, and of these no doubt a part 
was trapped in 1890. Trapping began in April and ended in 
December. 

The gopher is a prolific rodent, and it seems almost absurd 
to believe that in a county where they probably number 
millions that their ranks have been noticeably thinned or 
their ravages diminished. The most sanguine supporters of 
the gopher bounty allowed not less than five years for their 
hoped-for extermination. 

Taking into account their present numbers, their prolific 
natures, and underground habits, the attempt to oust ihenx 
once for all seems almost a ridiculous undertaking. But 
what renders the present errand particularly bootless is the 
gopher at large in surrounding counties where no bounty is- 
offered for their capture. The most persistent concerted 
action on the part of all the counties, white it might check 
the pestiferous gopher, could scarcely expect to destroy it ; 
much less can an isolated county like Poweshiek, in the very 
heart of a gopher paradise, expect to reach that unattainable 
end. 

Among the interesting nuts to crack offered the bounty 
supporters are a few considerations like the following. 

As the gophers are thinned out in Poweshiek to the point 
where trapping is less profitable than in adjoining coanties, 
the elastic consciences which some trappers are said to have 
will suffer them to trap outside and sell to the more liberal 
county, in spite of the binding oath which they must take. 

But another absurd temptation was placed in the way of 
the faltering trapper. He could, in Iowa County, present 
to the county auditor the fore-legs of the gopher he had 
trapped, and draw his bounty where fore-legs were equiva- 
lents of scalps, and by crossing the line he could present the 
pockels of the self-same abused gopher and draw from the 
Poweshiek treasury an additional bouniy on their pockets^ 
thus making the poor gopher do him double duty. It is a 
known fact that all have not been slow in rising to their 
opportunities and drawing double bounty on the unfortunate 
victims of the trap. 

In trapping gophers, it is the common practice to dig down 
and bury ordinary steel traps in their runs, and to visit these 
at stated intervals. The traps are not bated. 

Among the gophers caught albinos are met with occasion- 
ally. During the fall of 1890 there were brought to me sev- 
eral gophers with white pelage — a dirty white — looking 
like a winter coat. 

If albinos, their eyes were not pink, which suggested the 
possibility of an overlooked variety. From Mr. F. W, Porter^ 
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the auditor of Poweshiek County, who has furnished me 
many facts and figures, I learn that trappers speak of a 
white variety, counted by them particularly wary and hard 
to catch. 

One caught in Grinnell was marked with hinder parts 
white and fore parts brown. 

To those who have not seen the po<.'ket gopher, it may be 
well to state that they are a small rodent of about the same 
color as, and perhaps a shade larger than, the domestic rat. 

They have no external ears, have small bead-like eyes, a 
short tail, and powerful fore-legs, armed with strong claws 
for digging; and, what is very characteristic, they have large 
extensible cheek pouches or po<^kets. The presence of the 
gopher is made known to you by its mounds of earth, about 
the size of large ant-hills, rather than by its own presence, 
for it is rarely indeed that they are seen. 

Erwin H. Barbour. 

UnlTerelty of NebrsBka. * 



WIND-STORMS AND TREES. 

Two very severe wind-storms have recently swept 
over Iowa which injured trees of all kinds, but especi- 
ally some of the conifers. I have no record of the 
velocity of the wind in the storm of several weeks ago. 
It was less severe, however, than the one of last Friday. 
According to the weather office observations as reported 
in the loux:^ State Register of April 2, the maximum speed 
was" sixty -four miles an hour at 2 p.m. in Des Moines, Iowa. 
The gale started at daybreak, '' By 11 the wind had reached 
.an average velocity of fifty miles an hour, and it was ap- 
proaching the danger-point. It kept gradually increasing 
until 2 P.M., when the wind*gauge at the top of the Federal 
building swung around to an average velocity of sixty-four, 
with sudden flaws above the 100-point." The weather ob- 
server, Mr. Schaffer, states that at the period of its greatest 
velocity the amount of pressure thrown against houses, glass, 
etc., was fifty pounds per square foot. The wind on Friday 
came from the south-west, and later shifted to the west. 
The severe wind-storm of several weeks ago came from the 
north. As usual in storms of this kind old and poorer 
branches fell readily, and trees suffered severely in conse- 
quence of the injury because of the many open wounds. I 
shall give a few illustrations how different trees were 
affected. On the college grounds, there are cultivated a 
large number of European as well as native trees. A few 
old trees were blown down, but these were partly decayed 
in the interior. Both gales seem to have been hard on some 
of the conifers. In some cases the ground was strewn with 
green leaves and short branches. In point of greatest in- 
jury Norway spruce {Picea excelaa) stands first. The 
branches broken off varied from one to six years' growth, 
mostly two and three years. It is also noticeable that many 
of the branches did not break at the beginning of the year's 
growth but in the middle. In many cases the branches are 
stripped of their leaves in the direction of the wind, — south, 
west, and north sides of the tree. The Scotch pine (Pinua 
sylvestris) is also affected, hut in this case branches only, 
as a rule, were severed from the plant. The branches vary 
from one to six years' growth, occasionally more, but mostly 
within this limit. The same tendency to snap off in the 
middle of the year's growth may be observed. Few leaves 
were blown off. 

Black spruce {Picea nigra) stands next. Some branches 
and leaves were broken off, though not nearly as many as 
in the other species. 



White spruce (Picea alba) was also affected, but it seems 
able to stand the severity of the wind much better than the 
Norway spruce and Scotch pine. It is followed closely by 
the Hemlock {Abies Canadensis),— injury mostly confined 
to the leaves. There is only a single tree on the ground, 
which grows in a somewhat less exposed place than the white 
and Norway spruce, so that it may not be a fair test. ' 

Red, or Norway pine (Pinus resinosa)^ some branches 
blown off and but few leaves. White pine {Piniis strobits)^ 
few leaves, a number of branches. 

Balsam Fir (Abies balsamea) has suffered less than any 
of the above, a few branches were blown off. 

Austrian pine f Pinus Austriaca) and Dwarf Mountain 
pine (P. pumilio) have lost few leaves and branches The 
red cedar (Juniperus Virginiana) should be classed with it. 
An occasional branch of Larix europcea and L. laricium 
may be found. 

On the whole, the deciduous trees have fared better than 
the evergreens. Some species of willows (Salix) have lost 
many branches. The cotton wood (Populus monilifera) 
and soft maple (Acer saccharinum) have lost some 
branches. Honey locust (Oleditschia triacunthes , hack- 
berry (Celtis occidentalis), hard maple (Acer barbatum)^ 
green ash (Fra^xinus viridis), CratoRgus punctata have not 
suffered. L. H. Pammbl. 

Iowa AgricuUural College, Amee. 



RUSSIAN SUNFLOWER INDUSTRY. 

Thb sunflower, as a garden plant, has been known all 
over Russia for many years, but only in certain districts has 
it been cultivated on a large scale as an industry. The first 
cultivation of sunflower seed for commercial purposes began,, 
says the United States Consul General, at St. Petersburg, in 
1842, in the village of Alexeievka, in the district of Berut- 
chinsk, government of Voronezh, by a farmer who was the 
first to obtain oil from the seed. This farmer soon found 
many followers, and the village of Alexeievka soon became 
the centre of the new industry. The government of Vor- 
onezh is even now the chief district in European Russia for 
the growing of the sunflower. Besides the district of Berut- 
chinsk, this plant is cultivated on a large scale in the dis- 
tricts of Nbvokhopersk, Ostrogoshk, Bobroosk, Valouisk and 
Korotoiaks. From the government of Voronezh the culti- 
vation of sunflowers spread to the adjacent governments of 
Tamboo and Saratov, where there are large fields cultivated 
with this plant, particularly in the latter government. The 
people of the province of the Don and the governments of 
Simbersk and Samara are more or less engaged in this trade, 
in fact i% the entire south east of Russia the sunflower fur- 
nishes a prominent product of the farm. Two kinds of sun- 
flower are grown in Russia — one with small seeds, used 
for the production of oil, and the other with larger seeds,, 
consumed by the people in enormous quantities as dainties. 
In the district where the seed is cultivated on a large scale, 
the plant has been continually grown on the same soil for 
many years in succession, thus producing a special disease of 
the plant. The sunflower seed is used principally for ob- 
taining sunflower oil, which, owing to its nutritious quali- 
ties, purity, and agreeable flavor, has superseded all other 
vegetable oils in many parts of the country. In general, 
the cultivation of the sunflower in Russia is considered to be 
very profitable. At the average yield of 1,350 pounds to ihe 
acre, and at the average price of fd. a pound, the farmer re- 
ceives an income of about £4 an acre, and this income cark 
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be increased in thoBe districts where the grower himself 
engaged in producing the oil from the seed. The substance 
remaining from the oil manufacture, or sunflower cakes, be- 
ing used as cattle food, is also a valuable product. These 
•cakes, however, have a comparatively small demand in 
Russia, but are largely exported to foreign countries, princi- 
pally to Germany and England. The government of Sara- 
tov, for instance, exports about 2,000,000 pounds of sunflower 
«akes to different countries, where a further quantity of oil 
is extracted from them before being used for cattle food. 
The sunflower shells being used for heating purposes, form 
an article of trade in several districts. The seed-cups are 
not wasted, but are used as food for sheep. The peasants in 
the government of Tambov are increasing the cultivation of 
the sunflower owing to the following reasons. There is a 
steadily increasing demand at home and abroad for theseed^ 
thus making the industry a profitable one, especially as 
Russia is the chief source of supply. As above mentioned, 
the sunflower is cultivated principally for the oil. If the 
cultivation is made with care, and if proper precautions are 
taken in drying, cleaning, and pressing, sunflower oil is equal 
to the French table oil in color, flavor, and taste. 'At ficst 
sunflower oil did not meet with public favor in Russia, but 
later on, owing to its good qualities and cheapness, it took 
the place of the oil of poppy seed ; but for a long time hemp- 
seed oil competed with it, owing to the fact that the lower 
classes, who for many years had used the hemp-seed oil in 
the preparation of various dishes, and who had learnt to 
relish it, were n/ot disposed to give it up. Now, however, 
public opinion has changed, and sunflower oil \s preferred 
by the masses to all other table oils in Russia. The process 
of oil-making is as follows. The seed being brought to the 
•oil mill, is thoroughly cleaned and sorted. They are passed 
under millstones, specially prepared for the purpose, in order 
to release the seed from the shells. After this the seed is 
properly dusted and put under a press, and, later on, into a 
mixer, where the seed is turned into a compact mass very 
much like paste, which passes into vessels heated by steam. 
From these vessels the paste is taken out and wrapped in a 
thin web, made of camel hair, and put under a press, by 
which the oil is squeezed out and conducted by pipes into 
tanks. The total number of oil mills in Russia was, accord- 
ing to the last account, 104. From this number 85 were ap- 
plied solely to obtaining sunflower oil. In 24 of these mills 
steam is used, and in others only manual power. The 
largest mill is at Saratov, and it produces 1,500,000 pounds 
•of oil aonually. There are two kinds of oil obtained from 
the sunflower seeds. The better kind is sweet, and more ex- 
pensive, the inferior having a bitter taste. The difference 
in price of these two qualities is about one half^nny a 
pound. The oil remaining from the oil production or the 
waste, and not used as food, is applied exclusively to certain 
industries. The sunflower stalks, gathered from the fields, 
and dried in piles, have entirely replaced firewood; in fact, 
these stalks are preferred even to pine-wood, producing a 
^uick and hot-flame fire. About 2,000 pounds of such fire- 
wood are gathered from an acre of land, thus adding a great 
boon to a district where wood is scarce. Sunflower shells 
sve also used for heating purposes, not only in private 
houses, but in large factories as well. They are burned in 
oveni^specially prepared for their consumption. The ashes 
•of the sunflower contain a large percentage of potassium. 
The experiments of Hermbstedt have proved that 1,000 
pounds of dried stalks yield 67.2 pounds of ash; and from 
1.000 pounds of ash are obtained 349 pounds of the* best 



potassium. As a food for cattle, sunflower cakes are looked 
upon as the best in Russia; they are considered better even 
than hemp or rape-seed cakes. According to chemical 
analyses, the sunflower cakes from the Government of Sara- 
tov contain: Azotic substances, 42.31 percent; oil, 14.7 i>er 
cent, and ashes, 5.12 per cent. The dried seed-cups, if 
ground, ^re used in many districts as food for cattle, and 
particularly for sheep, with great success. 



FLEXIBLE TUBING.* 



At a meeting of the London Society of Arts, held on Wed- 
nesday evening, March 23, Mr. G. R. Redgrave gave an in- 
teresting lecture upon the subject of flexible tubing. Afier 
a passing reference to rubber tubing, leather hose, and simi- 
lar ancient forms of this tubing, he proceeded to describe the 
flexible metallic tubes which had been invented by Mr. E. 
Levavasscur. 'This gentleman is, it appears, a jeweller, and 
many years ago invented necklaces and bracelets made out of 
tubes produced by coiling tcgethertwostrips of gold and silver. 
One of these strips had a channel section, and the other, of 
a semicircular section, served to unite adjacent coils of the 
channel section together, and form a complete tube. About 
six years ago the idea occurred to him that flexible tubes 
could be formed on the same principle out of strips of metal, 
the tightness of the joints being secured by a strip of rubber. 
Many different forms of section for the strip were tried, the 
first being a sort of double channel section with wbich a 
great amount of flexibility was secured, but the heavy strain 
thrown on the rubber caused it to wear rapidly. In a later 
form the strip used was somewhat of the shape of a figure 
8, which gave a more perfect interlock, so that the disrup- 
tion of the tube could only be effected by the strips splitting 
under the strain. The rubber, too, was better protected and 
there was less chance of its working out. But this tube was 
less fiexible than its predecessor, and suffered from the same 
defect in that the tightness of the joint depended upon a 
perishable material. Other forms of strips were tried in 
succession, and finally one has been arrived at in which a 
perfectly tight joint is, secured without the use of any pack- 
ing whatever, metallic surfaces only being in contact. The 
tubes thus formed are found to be tight under both high and 
low pressures, the form of the strip being such that the 
greater the pressure the tighter the joint. These tubes have 
been successfully used for conveying petroleum oil gas at a 
pressure of 300 pounds per square inch, and a small tube 
f-ioch in diameter formed out of a strip 14 millimetres wide 
and .6 of a millimetre thick, only yielded at a pressure of 2,000 
pounds per square inch. The tubes, moreover, will stand a 
partial vacuum. Their flexibility is such that a ^inch 
tube can be bent to a radius of 4 inches, and a one-inch tube 
to one of 6 inches. The tubes, moreover, can be trodden on 
with impunity, and would almost stand a cart being driven 
over them, a load of 18 hundred-weight on one inch of 
bearing surface being required to compress a 1 inch tube to 
an oval section. The difficulties of manufacture have been 
considerable, long flexible strips of a soft and uniform metal 
being required. Thus the f-inch tubes are made out of a 
strip 14 millimetres wide and .6 of a millimetre thick. At pres- 
ent such strips cannot be obtained of a greater length than 
6,000 feet to 7,000 feet, and as 10 feet of strip are required 
for each 1 foot length of tube, the greatest continuous length 
that can be produced at the present time is limited, but it is 
thought that by means of electric welding this ditficuliy will 

• From EnglDeerinf. 
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be overcome. The whole of the operations of forming the 
strip into the finished tube are accomplished in one continu- 
ous process by a single machine. The weight of the various 
sizes of tubing now manufactured ranges from 2^ ounces 
per foot for the i^inch tubing, which is the smallest size 
manufactured, up to 17 ounces per foot for the l^inch 
tubing. 

LETTERS TO THE EDITOR. 

0*m Oorrttpondm^U are rvgiMftecf iobeaa hrUf a% postibU, The writer* » name 
i§ in aU oaM« required ae proof of good faith. 

On request in advance^ one hundred copies of the number containing hit 
communication toiU be furnished free to any correspondent. 

The editor will be glad to publish any queries consonant with the chareicttr 
of the Journal. , 

Zoology in the Public Schools of Washington, D.C. 

If there be one thing clearer than another to all thinking people 
of this or of any other highly civilized nation at the present time, 
it is that we are living in an age of great scientific progress. 
Among ehe dominant, most highly ouHured races of^he world 
this progress is characterized by its great rapidity, the exactness 
of its methods, and its far-reaching influence. It extends into all 
departments of human activity; it is felt along every imaginable 
line, both where the ends and aims are of a most utilitarian kind, 
as well as in quarters where the results arrived at appear to be, 
for a time, of a most impracticable nature. Solations of abstract 
questions solved by the scientific philosopher and student, no 
longer, as of old, remain for an indefinite period hidden in an in- 
accessible literature, but quickly seethe light in many places, and. 
in an incredibly short space of time, appear in the general litera- 
ture of the day, in school and college text-books, and even in the 
daily newspapers. This being true, it was with no scant measure 
of surprise that the present writer had brought to his attention, 
very recently, a most remarkable case of misinstraction on the 
part of one of the teachers in a public school of Washington. It 
is no more than fair to say, however, that the statement made by 
the instructor to whom reference is nu&de is supported by the 
author of one of the text-books in general use by the public schools 
throughout the District. The book in question is Mr. William 
Swinton's <* Grammar School Geography, "* and in that production 
the author has adopted the plan of asking a series of questions, 
and then printing the replies to them on one of the maps given in 
illustration. On page 71 of his geography he asks, '' What fish 
are taken in the Arctic region ? ** and mx the accompanying map 
leaves the student to choose among a number of forms there given, 
none of which are JUh, however, but where prominently occur 
such animals as the whale and the narwhal, — both of the last- 
named being typical and well-known marine mammals. 

One of my 'sons attends the school to which allusion has been 
made, and it fell to his lot to get this question, and in making 
answer stated that no fish were named on the map in the Arctic 
regions; whereupon the teacher contended that both whale and 
narwhal were fish. — *' and very big ones, too,** — directed him to 
take his seat, marked the reply against him as a miss, and ap- 
peared to be well pleased that the next scholar in turn replied 
more in keeping with his own notions In the premises, by stating 
that two large fislti at least, were found in the Arctic regions, and 
cited the two that have just been named. Now if there be one 
fact that zoology has made clearer than another, and it has been 
given in all authoritative lexicons, encydopeodias, and text-books 
throughout the world, it is that both the whale and narwhal are, 
as has been said, typical marine mammals, and belong just as 
much to tm^class Mammalia as does a man or a bear. 

The believing that the whale is a big fish carries us back almost 
to the time when people entertained such erroneous conceptions of 
the earth and the creatures that live upon it, that it was popularly 
thought that the former was flat, that bats were birds, and horse- 
hairs could be converted into living hair-worms. My surprise is 
so great indeed at such a state of affairs existing in these times in 
our very midst that it absolutely forbids my making any comment 
thereon for fear that language might fail me to do the matter 
justice. It is surely high time that some effective course in ele- 



mentary biology be included in our public school curriculum, and 
the sooner it is done, the sooner will our children come to be 
familiar with common facts, the true nature of things as they 
exist, and learn to appreciate the significance of a long-exploded 
idea when they meet with it.' R. W. Schupbldt. 

WaBhfngton, D.C., April 4. 



The Queatton of the Celts. 



Dr. Brimton, in the last number of Science, asks Dr. P. Max 
Foshay for evidence upon certain suggested points, and now I 
should like to follow his example, and ask Dr. Brinton for his 
evidence that Dr. Theodore KOppen '' repeats the familiar error 
of attributing the theory of the origin of the white race in Europe 
to Dr. Latham; whereas, long befbre he mentioned it, it had been 
urged with clearness by Omalius D'Halloy, tbe distinguished Bel- 
gian anthropologist" {Science^ vol. xix., p. 174). Both Otto 
Schrader, ' * Prehistoric Antiquities of the Aryan Peoples " ( Jevons'a 
translation), p. 85, and Canon Isaac Taylor, *• The Origin of the 
^Aryans,*' p. 20, agree in assigning this distinction to the late emi- 
nent English philologist, as propounded by him in ^ The Germania 
of Tacitus, with Ethnological Dissertations and Notes/* London, 
1851, Epiligomena, p. cxxxix. (now before me). Will Dr. Brinton 
refer me to the work of **the distinguished Bdgian anthropolo- 
gist," and inform me whether he is in any way related to the dis- 
tinguished Belgian geologist, O^malius D'Halloy? 

Also, I should be glad to be referred to tbe work of Broca, in 
which he states that ** the small, brown, brachycephaltc Celts are 
a mixed type" (Science, ibid., p. 117). I have always understood 
Broca to maintain that they are a pure type, tbe real Celts of 
C8QBar*s time, and that they are now represented by the inhabitants 
of central France. 

Again, what is Dr. Brinton's authority for calling the type " of 
tall stature, with reddish or blond hair, anddolidooepbalio crania,'' 
the Ky mric ? Is not this the Scandinavian, or Teutonic type, of 
Penka, which he regards as the original Aryan type? 

Dr. Brinton is surprised to find Professor Schaaffhausen of Bom? 
denying that *' the bands who overran Italy in 898 B.C. were CeU 
tic. Surely the title of their chiefs, hrennu$y * king,' is evidence 
enough that they spoke a Celtic dialect" {Science, ibid., p. 146^. 
But speaking a dialect is no proof of blood relationship, and I 
suppose Schaaffhausen thinks that the followers of Brennus were- 
really Galated, or of German origin. This is the problem dis- 
cussed by Niebuhr, << History of Rome" (English translation), vol. 
ii., n. 1,169, in which the testimony of Celtic authors is quoted tO' 
show that the hair of the invading Celts was yellow, or red, while- 
all Celtic peoples now have black hair. Niebuhr thinks that 
the law of permanency of physical constitution does not hold good 
for the hair, since now yellow or red hair has become uncommoni 
among the Germans and Scandinavians in most parts. Thus it 
would seem that we can rely neither upon linguistic nor ethno- 
logical aiguments wholly to settle the vexed question of the 
Celts. Hbnry W. Haynbs. 

Boston, AprO S. 



AMONG THE PUBLISHERS. 



THs famous geographer, filis^ Reclus, has Jasi recefved^ 
says The Fublishers" Weekly, an unusual honor from the Paris 
Geographical Society. It has long been one of the traditicHis of 
this society that its gold me^al should be awarded only to ex* 
plorers who make discoveries of the first importance* This year 
it has deviated from its time-honored rule and has awarded its 
medal to a writer instead of to an explorer. The honor was given, 
to M. Reclus to commemorate, the approaching completion of his< 
great work, <* Nouvelle Gtegraphie Universelle." The work is in 
eighteen large volumes, and Reclus is now at work on the last one* 
Rectus began this immense task in 1875. It is a monument of 
geographical learning, and, though intended for the people and. 
written in a popular style, it is thoroughly scientific in spUrit ami 
treatment. It is an interesting fact that if it had not been for 
the intervention of Darwin and other great scientific men of 
Enghind this greatest of all popular geographies would probably 
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never have been written, for Reclus, who is a Socialist in politics 
an 1 who in 1871 was captured in Paris in the ranks of the Com- 
mune, had been condemned to penal servitude for life io New 
Caledonia, and he never would have been able to collect his 
material and write his book in tliat far-off Pacific island. Reclus 
was then 41 years old, and was already celebrated as a geographi- 
cal authority. The hopes of his life, all the brilliant promise of 
his literary career, seemed in a moment blasted. The news of his 
great misfortune shocked the scientific men of all nations. In 
England they were prompt to act, and a petition, signed by all 
the scientific m^u of eminence in the country, was addressed to 
Thiers. The appeal was heard and the penalty of deportation 
was commuted to a sentence of perpetual banishment from France. 
Beclus has never since set foot upon his native soil, though the 
greatest work of his life baa been brought out by Paris publishers. 
It is in Italy and Switzerland that he has been laboring for seven- 
teen years on his '* New Universal Geography,*' and the former 
political convict has produced on an average a volume a year, 
each book as large as a volume of the '* New American Cyclo- 
paedia." 



— Babyhood discusses in its April number the question whether 
chilJren can outgrow catarrh. The writer, Dr. D. B. Delavan, 
takes strong ground against the popular idea that time will work 
a cure in the case of chronic catarrh and shows clearly the danger 
of neglect. Another importsnl medical article is that on ^* Head- 
aches of Children,'* by Dr. C. L. Dodge. The mothers themselves 
contribute a number of mteresting letters to the '* Parliament ** on 
such topics as '* Baby*s Naps,'* *' Rational Dress for Little Girls,** 
"Gardening for Children,'* •* The Traditions of the Elders," '* Cor- 
poral punishment/' etc. 

— *' Mutual Aid among Animals," by Geo. E. Walsh, is a notable 
article among the many good things in Outing for April. The 
article illustrates a pretty side of animated nature, and goes to 
show that mutual aid among animals is as apparent to the close 
observer as is the mutual struggle for supremacy. 

— Houghton, Mifflin & Co. announce that they have in prepara- 
tion a ''History of the United SUtes," by Mr. John Fiske, for the 
special use of schoDls. Mr. Fiske's world-wide reputation as a 
writer and scholar leads us to expect from bim a School History 



CALENDAR. 

Women's Anthropological Society of 
America, Washington. 

April 2.— Miss Woodhull, Report on Col- 
lege Extension; Mrs. Tullock, Report on 
Work of Deaconesses; Mrs. Kane, Report 
on Working Girh' Clubs. 

Biological Society, Washington. 

March 19. — The principal paper of the 
evening was: The Biological Basis of Psy- 
chology, by Professor Lester F. Ward. C. 
D. Walcott, On the Discovery of Certain 
Cambrian Fossils oti the Coast of Massachu- 
setts; F. H. Knowlton, The Fossil Flora of 
the Bozeman Goal-Field; 0. W. Stiles, Notes 
on Parasites: Strongylus rubidus, Hassall 
and Stiles, 1892; H. E. Van Deman, Varia- 
tions in the Fruit of Hicoria Pecan. 

April 2. — The principal paper of the even 
ing was: The Interdependence of Plants 
and Insects, by Professor C. V. Riley. C. 
Hart Merriam, The Distribution of Tree 
Yuccas (illustrated); H. E. Van Deman, 
Variations in the Fruit of Hicoria Pdcan; 
C. W. Stiles, Notes on Parasites: Two Stages 
in the life History of Distoma magnum, 
Bassi, 1875 (F. americana, Hassall, 1891). 

Philosophical Society, Washington. 
April 6.— T. Russell, River Stage Predic- 
tions; J. P. Iddings, A Study of a Dissected 
Volcano; Waldemar Lindgren, The Silver 
Deposits of Lake Valley, New Mexico. 

Anthropological Society, Washington. 

April 5. ~> Symposium on the Nomenclat- 
ure and Teaching of Anthropology. Opened 
by Dr. Daniel G. Brinton of Philadelphia. 

Society of Natural History, Boston. 
* April 6. — Percival Lowell, Shinto Occult- 
ism j God-Possession of the People; Harold 
0. Ernst, Some of the Advances in Bacteri- 
ology. 

SCIENCE CLUBBING RATES. 

10^ DISCOUNT. 

We will allow the above discount to any 
subscriber to Science who will . send us an 
order for periodicals exceeding $10, counting 
each at its full price. 

N. 0. C. HODGES, 874 Broadway, N. Y. 



Exchanges. 

[Freeofcharf e to all, if ofaatiafacto^charactcr. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

For sale or exchange. Das Ausland, xo vols., s83a to 
1891, including 6 toIs. bound, 4 in numbers. Wheeler 
Survey, vol. i, Geog. Report; also vol. 6, Bouny; Pro- 
duction of gold and silver in the United States, 1880, '1, 
'a, '3, '5; Selfridge Isthmus of Darien. Will sell at very 
low prices. J. t\ James, 1443 Corcoran St., Washing- 
ton, D. C. 

For exchange. — A fine thirteen-keyed flute in leather 
covered case, for a photograph camera suitable for mak- 
ing lantern didcs. Flute cost Sej, and is nearly new. 
U. O. COX, Maakato, Minn. 

T« azoliange ; Bxperiment Siatkm bnUettna aad 
reports for buUetioa and reporta not in my file. I 
will aend liat of what I have for exchange. P. H. 
BOLFB, Lake City, Florida. 

Finished specimens of all colors of Vermont marble for 
fine fossils or crystals. Will be given only for valuable 
specimens because of the cost of polishing. GEO. W. 
PERRY, State Geologist, Rutland, Vt. 

For exchange. — Three copies of "American State 
Papers Bearing on Sunday Lq^slatioa," 1891, S*.90,new 
and unused, for **The Sabbath," by Harmon Kingsbury,' 
1840: ''The Sabbath," by A. A. Phelps, 1843; " History 
of the Institution Of the Sabbath Day, Its Uses and 
Abuses," by W. L. Fisher, 1859; ** Humorous Phaies of 
the Law," by Irving Browne; or other works amounting 
to value of books exchanged, on the question of govern- 
mental legislation in reference to religion, personal liberty, 
etc. If preferred, I will sell "American State Papers." 
and buy other books on the subject. WILLIAM AD> 
DISON BLAKELY, Chicago, lU. 

Wanted, in exdiange for the following woiks, any 
standard works on Surgery and on Diieases of Children: 
Wilson's' 'American Ornithology," 3 vols.; Coues' **Birds 
of the Northwest" and '* Birds of the Colorado Valley," 
a vols.; Minot's ** Land and Game Birds of New Eng- 
land;*' Samuels* '' Our Northern and Eastern Birds;" all 
the Reports on the Birds of the Pacific R. R. Survey, 
bound in s vols., morocco; and a complete set of the 
Reports of the Arkansas Geological Survey. Please give 
editions and dates in correspontiing. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 

To exchange Wright's *' Ice Age in North America " 
and Le Conte*s "Elements of Geology" (Copyright i88s) 
for "Darwinbm," by A. R.WaUacc. •'Origin of Species," 
by Darwin^ "Descent of Man." by Darwia, *'Blan's 
Place in Nature,*' Huxley, '* Mental Evolution io Aai- 
mals," by Romanes, "Pre-Adamites," by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vaaderbilt University, 
Nashville, Teon« 

For Sale or Exchange for books a complete private 
chemicid laboratory outfit. Includes laige Becker bal< 
ance {ooog. to i-ioraor-)* platinum dishes and- crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole: Also complete file of SilUmau** ^^0mnuU^ 
186S-1SS5 (dt-71 bottiid); Smithsonian Reports, x854«s889; 
U. S. Coast Survey, x854-t869. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfret, Conn. 



Wants. 



A ny P*rt0li seekimg a ^titiom /or which h4 i* qumli' 
M^dby hUtcUnHfie Miimimmuntt, orauy^^rsom Meekimg 
901IU 9n€ U fill « ^UUn 0/ this eharmeitr^ 60 it thmi 
t(/a teacher ^ science^ chemist^ draughttman^ or what 
mdt, can havt tht * Want* inserted under this head 
at 10 eente a count lino. Nothing inoortod at lou than 
50 ceute a time ^re^aid by otampe^ if moot comvoniont. 



TBANSLATOB wanted to read German arohiteo- 
tural works at aiitht (no writing). One familiar 
with teobnioal terma dealred. Addreaa **A.,*'Boz 
149, New York Post Offlee. 



W 



ANTED.— A position in a mannftectnring eatab- 
Uabment by a manufaoturlng Chemln of in- 
▼entiye ability. Addreaa M. W. B , oare of Sdenee^ 
074 Broadway, N. Y. 



W ^ 



'ANTED.^Booka on Anatomy and Hvpnotiam. 
Will pay oaah or giro similar boon in ex- 
onange. Also want medical battery and photo ont- 
ilt. DB. ANDERSON, 188 SUte street, CEicago. lU. 






ANTED.— A college graduate with some normal 
traininf. to teach the soienoas, at $1,800 per 
ear, in a Southern college. A Baptist or a Method- 
st preferred. Must also be a first-class lAtin 
sobolar. A. H. Beala, Box K, MiUedgevlUe. Ga. 



APB0FE880BSHIP in Chemiatcy is wanted by 
one who has had flye years* experience in that 
capacity. Would prefer to glTo Instmotion bT 
lectures and esmerlmenta rather than bv text-book 
methods. Would like a position in a colleire or unl- 
Tcrsiiy where there la a good student *s laboratory. 
Special pointa of strength claimed are: (1) Thorou^ 
control of a clan and good order donng leoturea 
and reeltationa. 00 Aoouraov in experimenting 
with chemicals and skill in the manipulation or 
chendoal apparatus. The permlaaion of seyenal die- 
tinguiabed educators has been giren to refer to 
them if required. Would not care to accept a po- 
aition paying less than 9t,M0. Addreaa B. B., oare 
of Setenoe^ Adrertislng Dept., 47 Lafayette Place, 
New York. 



A DDBESS WANTED.— Will some one please aend 
r\ the address of the Secretary of the Amerioan 

Philolofricai Society. Also thflfc of Herbert Bpenoer. 

'•ADDISON,** Room 84, 104 Madison St., Chicago, ill. 

A DDBES8ES of Old Book Dealers wanted.— Wlsb- 
M ing to obtain a Lumber of old books out of print, 
I rery much desire the addresses or cataloguea of 
rare second-hand book dealers. if«there Is a direc- 
tory or list of such dealers I should like to obtain 
poesession of one. W. A. BLAKBLT^hlcago, 111. 

WANTED.— (1) A white man yersed in wood nod 
iron wonior, able to work from speoilloatlons 
and plans, suited for an instructor of boys; his bus- 
iness to have charge of shops of school, outline and 
direct the work for foremen and students; aalary to 
be $1,000 per annum (nine months). (S^) A man 
(black preferred) to teaeh the colored, Iran working 
and forging, subordinate to the preceding; salary, 
$T8D. (jS) A man (white) competent to take olnaees 
in engineering (assistants poaltlon), but with the 
ability to perform any of the work required in anj 
of the ordbary engineering eoursea of our unireni- 
tlea; salarv foom $1,000 io.$l,50Q. A. H. BSAL8, 
IflnedgeTilie, Ga. 



April 8, 1892.] 



unm|ualed in the purity o( its English, in the tascinatlon of its' 
style, and in the accuracy of Its statements. His beart; sjnipetfaj 
with the needs and pomibilitie^ at the school-room ^as shown bj 
the suctesa of hia historical lectures to school children, and by the 
popularity of h's Civil Qovernment for schools — assures ua thKt 
he nill employ his art to the great satiftraction of the practical 
teacher. 

— A new boob froru the pen of Max O'Rell is sniKiunced by the 
Caseell Publishing Company It beara the startlinK litle " Eng 
li!ih Pharisees, French Crocodtlea, and other Anglo-French Typi- 
cal Characters." Max O'Relt dedicates this new and lively volume 
•■ To Jonathan," to whom he says ; '' I have drawn a few akptches 
for you. Perhaps they will show you (hat people can be happy 
without rolling in wealth or living in a furnace." The book ia 
about the same siEe as "Jonathan and His Continent." Max 
O'Rell was never more amusing than in these pages in which he 
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sho'.VB np the good points as well as the weaknesses of his native 
land and the land of his adoption. 

— The April (1892) number of The Alienist and Neurotogiat 
contains : '■ Surgical Cureof Mental Maladies "— Rfeumfe, by Dr. 
Guiseppe Seppilli, Italy; " Some Principles Involved in the Na- 
ture and Treatment of Inebriety," by T. L. Wright, M. D., Belle- 
fontaine, Ohio; " Art in the Insane," by J. O. Kieman, M. D , 
Chicago, HI ; " Drug Habituation," by Lucius W. Baker, H. D., 
Baldwlnville, Mass.; " Tumor of the Cerebellum," by Oeorge J. 
Preston. H. D., Baltimore: ■' The Epidemic Inflammatory Neuro- 
sis; or Neurotic Influenza, " by C. H. Hughes, M. D,, 8t, Louis; 
"Pessimism in its Relation to Suicide," by Wm. W. Ireland, M.D., 
Scotland; " Classiflcatioo of Insanity," by C. O. Chaddock, Trav- 
erse City, Mich.; "Report of a Case o( Transitory FYeozy,'' by 
Theo. Diller, M. D., Pittsburgh; "Intermittent Paralysis," by L. 
Bremer, M. D . St. Louis. 



PROPRIETARY. 



PUBLICATIONS. 



Exhaustion 



\ii Plospkte, 



A wonderful remedy, of^the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak ^rid debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 

Dr. Edwin F. Tom, Portland, He., says: 
' '1 have used it in my own case when snffer- 
ing from nervoa* azhanstion, with gratifying 
results. I have prescribed it for man; of 
the various forms of nervous debility, and it 
Itas nevBr failed to do good.' ' 

Descriptire pamphlet free. 

RunTortl Omical Wariu, PrwIdwcSi R. I. 

Beware of Sul>atitat«a and InitatloM. 
CAUTION,— B« Bare lite «*ord "Horv- 
r*rd>*" ■• OB (he label. All osbera arv 
«rBrlaD*. Never Bold In balk. 



A TEMPORARY BINDER 

ifoi Seientt li now ready, and will be maUed 
.postpaid on receipt of 7s csnli. 



Bi 



■ itrong. durable ABd 



uiiUtcd for I 



N. p. C. HODGES. Publisher, 

' (74 BroadwBy, Nbw York. 



1,200 PACKS FOB $1,00 

Is what the Publishers of The Ameri- 
can Queen are giving their sub- 
scribers. 

This interesting Magame, which is 
published monthly in Bridgeport, Conn., 
gives one hundred pages of solid litera- 
ture each month including illustrated 
articles on travel, historical and bio- 
graphical reviews of prominent men and 
places, startling stories of real and ad- 
venturous life, etc. Special depart- 
ments devoted to the household, fashion, 
book reviews, literature, scientific dis- 
coveries, facts and fancies, people of 
note, coreeapondence, etc. Its fashion 
department is illustrated with cuts of 
the latest fashion and is conducted by 
one of the most eminent authorities in 
America. American Queen Publishing 
Co., Bridgepott, Conn. Subscription 
$1.00 per year, 50 cents, 6 months, or 
send postal note for 35 cents or 30 
cents In stamps for 3 months' trial. 



UETAL., If ABBLE, AND MOSAIC WOBK. 



ones 

Churchman 
BulMIng 

47 

LjlayeHa 

Plice, 

Nbw York. 

WORKS, 



Memorial Windows, 

BtBlaBd Olui fat DwelUnt* 
CHAgI.E» BOOTH. 



Church Furnishinqs 

IB Wood, MatBl and Itona 

CoMMumoN Jute. 



■ MiiitoaI>l.,On>i| 



>n>in, N. I., U.S. A. 



MEMORIAL TABLETS 

of any description erected in Schools, 
Colleg:ea, Libraries, Chapela, Churches and 
Public BoiMinga. Send for illaatrated 



J. ft R. LAUB, 59 Carmine St., N.Y. 




PATENTS 

For INVENTORS. 40.i>>ce BOOK PBEE. Addrss 
V. T.riti^uM.Attsrna; at Lkv.WaahtDctoB, D.C 



STATIONERY, ENORAVINQ, ETC. 



ESTERBROOK'S 
STEEL PENS. 

01 SVPBSIOR ABD STANDARD QUALITY. 
Lwding Not.; 048, 14, 130, 135, 339. 333 

THE HTniim ITIEL P» ■!., 

wetkt:Ouida.s.a. VaJoaaHt., NpwYark. 



ESTABLISHED iljl. 

H. H. UPHAM & CO., 

MEMORIAL TABLETS 

In Brass and Bronze, 

H So. Hnh Ave., iMr Blewker St., N. Y 



MINERALOGY. 



CooRe Of llneralogj for Tonng Pwpl«. 

Oondaoted b; aoneapandence'. mlnetBli And booki 
tnmJihed. 

Collection »nd book, "Tint Or»d«," oae dallu; 
pofltmn, SB oontfl. tood for oirculars to 

QUSTAVE OUTTENBEKO, 
Ceutnl High School. FUtlbnrgh. P>. 



}■ 6? PARK FlflCE. NEW YORK 



CEMOPILS.S 

., SI. HJ 



BdT for Httlu. HmTliv por- 

I B lun lot BtUie Mnioui to- 

ouiijF. w ■"< DDwiax^t'*™ Bt Bbofit on^Dftli JvwAlfln* 

IBloHi KB., SI. HJS, fl, as. Ttil>l>BrknopBoruuiltrla 



AUTHORS AND PUBLISHERS. ; 

HmMtlBl BTTmncad uid aomplled tar bU klndi bl 
lorfca, eioeptiDf flotloa, SMClatIo* b apeclBlllr. 
hdaalng «^d oS BJo|ra l pg; Ad dreaB Q. B. BIVER. 
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DRY OOODB, ETC. 



Paris and London Styles. 

ROBES ET HAMTE&UX 

Recc|ition and ETeninj Diem, 

WALKING AND CARRIAGE 
COSTUMES, 

TRAVELLING SUITS, 

RIDING HABITS, 

PARIS BTYK.es. 

Wraps, Jackets and Mantles, 

Waterproofs. 



NEW YORK. 




The Fifth Avenue Linen Store. 



Oar stock ol HoaMkeeplnir L^en Qood* is the 
most cooplste In America. We deal wkh manufao- 
turers only, and keep nothing bnt pure Unen. Oar 
patrons caif always rely upon gettinstbebest makes 
of T^e Linen, Napkins, Towels, uandkeroblefs, 
etc., at the rery lowest price. A fine all Unen 
initial Handkerohlet In both ladies' aad men's 
sises, at S8.00 doeen. Extra large hemstitched Buck 
Towels, $8.00 dosen. Hand hemstitohed linen 
Sheets, 96.00 a pair. Pillow Cases to match at Sl.OO 
a pair. We always haye the latest noTelties in Unen 
table decorations. A Tislt to our store does not 
incur any dbligaUon to buy. 



WM. S. KINSEY & CO., 

Near 36th St. 386 Fifth ATenue. 



The Ora^nrford 81i«e la made tlie Stand- 
ard of exoeUenoe in nearly every retail ahoe-etore in the 
country. 

Ask for a pair of Crawfords, you will be told they have 
a shoe "jurt as sood," or "equal to it," and ocoasionally 
a salesman wiU claim to hare one **beUer than The 
Crawford." As deslers cannot buy this shoe, 4heyoaa> 
not be expected to speak in its nralse intentionally. 

The Crawford is sold by the maker to the wearer 
only, through Crawford shoe-stores. 



BANDY LEGS prevented. 

Stud for OMslogiM of PATENT OaKftftT 
SHOCiL rteotmmntded 5v F%fHetaM» and 8utvmm» 
for Children leuntac to walkijad thMe troubled wKh 
weak or vroAMcnmMM. )i. HATIt AJf , Ml Wk 
Avo., Hew T«rk. 



QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans* 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 
874 BBOADWAT, HEW TOBK 



FINANCIAL. 

Mew Method of Protecting Properly 
from Light/ling. 

Tk Lightning DispeQer. 

Price, $20 to $30.— According to size. 

The Patent Lightning Dispeller is a conduc- 
tor tpeoially desiirned to dissipate the energy 
of a lightning discharge, — to prevent its- 
doing harm, — placing something in its path 
upon which its capacity for causing damage- 
may be expended. 

No recorded case of lightning stroke haa- 
yet been cited sgainst the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under- 
the conditions employed. 

Correspondence solicited. 

AGENTS WANTED. 

The American Liipitiiing Protectioi Company 

United Bank Buildiiy, Sioux City, Iowa. 

T A POM A '"YESTMEMTS 
1 nLUiVlii FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Take full charge of property for the 

EASTERN INVESTOIt. 

City, Town, and Suburban Lots, 

Garden, Fruit, Hop and Timber Lraads.. 

Address 504 California BlICyTacomafWash. 



TAGONA 



SOUTH BEND 
PU6ET CITY 



INVESTMENTS 



I OITARANTBB It per cent per annam 

in any of the abore cities. I hare made from 40 to 
so per cent, per annum for non-residents. I also- 
make first mortgage, improved real estate loans on 
unquestionable peourlties from 8 to :0 per cent, per 
annum net. Also have choice barsalns in Fmniy. 
Hop* Hay mod Qmrden I«aiida* Cortespond- 
enoe Solicited regarding Western Washington. All 
inquiries answered promptly. Address 

A* O* SICKBLSy Taeonsa^ 'WaalftliifrSoii*. 



SCIENCE 

The Illustrated Popular Science Weekly* 

TENTH YEAR. 

More than Two iiundred of the lead- 
ing scientific men and women of Amer- 
ica have agreed to contribute to the 

paper during the coming year ; and, as others 
are constantly joining in this move, to make the 
paper more valuable than ever, it cannot be long" 
before there will be a body of five hundred 

competent users of this weekly me- 
dium of scientific discussion. 

Send 50 cents, in postage stamps if most con- 
venient, for 2 months' trial subscription. 

N. D. C. HODGES, 

874 Broadway. - - - NEW YORK. 



/ 



SCIENCE 

A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES 



PUBLISHBD BY N. D. C. HODOB8, 874 BBOADWAT, NEW YOBK. 



Tenth Yxab. 
Vol. XIX. No. 480. 



APRIL 16, 



Contents. 



A New Patent Office 211 

Obsxbvateons on the Gbowth and Ohem- 

ICAL COMPOBinON OF THE MaIZX 

(Corn) Plant. E, H, Farrington 911 

The Toxb of King Amxnhotbp. S. F. 
Stevenson 213 

A Simple Afpabatub fob the Pboduo- 

TION OF LiSBAJOU'S CUBVES. T. 

Proctor HaU.. 218 

Valuable Expebimxnts in Vein-Fobma- 

TION. Tfieo, B, Comatoek 214 

BoTAL Meteobological Societt 214 

Notes and News 215 

The EvoLUTibitOF CoiafXBCE 216 

Lettbbs to the Edftob. 

The Loup BiTers of Nebraska. W. 
M. Davis 220 

The PersiBtency of Family Traits. 
Edward H, WiUiams, Jun 221 

Book Bxviews. 

The Great Earthquake of Japan, 
18W 222 

Among the Publishebs 228 

Sntered at the PoHf-Ofllc^ of Nev York, N.Y., as 
SecoDd-Clasi IfaJl Matter. 

THE WEEKLY BULLETIN 

OF VEWSPAPEB AHD PEBIODICAL 
LITBBATTnELX. 

Catalogues and Classifies Each Week 

TH£ PRINCIPAL CONTENTS OF 
THE PERIODICAL PREM. 

That huge mass of material heretofore Inaooeeslhle 
to the eager student Is now rendered avsllable. 
Speolal attention Is Inrlted to the BaUetln*s 

INDEX OF TECHNICAL LITERATURE 

Send for a/ree sample eopy and learn how 

The Bulletin Supplies 

The Articlee Catalogued. 

Address THE WEEKLY BTTLLETIV, 

6 Somerset Street, - - Boaton, IHaaa* 

SEASIDE STTTDT OF BIOIOOT. 
THE BIOLOGICAL LABORATORY 

OF THE 

BROOKLYN INSTITUTE OF ARTS & SCIENCES 

at Cold Spring Harbor^ Long iBland, 

wlU open Its Third Season on Wedaesdav, Jnl j 0, and 
wlU olose to students on Aag. 80. Applications for 
admission or for oiroolars should be addressed to 
PaoF. HaasaaT W. Oonn, Ph.D., Dlreotor, oare of 
Brooklyn Institute, Brooklyn, N. 7. 



THE ARENA giyes 
each subscriber for 1892 
a magnificent 

ART PORTFOUO 

of eminent personages, 
the price of which is 
$4.00 — the most sump- 
taons and attractive 
PREMIUM ever offered 
by a review. 




THE 



ARENA 




FOB 1892. 



Single Copies, Ten Cents. 
$8.60 Feb Ybab, in Advance. 



The r egnl ar sahscrlptlon 
price of THE ARENA is the 
same aa that of the other lead- 
jjQir reviews - - |&oo 
TfiiB price of our mag- 
nlfloent Abt Pobt- 
rouo of eminent per- 
sonages is • • - 4.00 

But we send THE 

ARENA and the Port- $8jOO 
foUo. both for - 85.00 
to all persona who sab- 
Bcribe for THE ARENA for 
1868, and remit SO ots. extra 
to help pay postage and pack- 
ing on prenunm. 



The Leading Progressive Review of the World 



Bdlted hj B. O, FLOmrBB, 



SOME POINTS WORTH REMEMBERING. 



BECAUSE 

l^he Arena 



I. 



IV. 



Is recognised as the most liberal, progressive, and impartial great 

review published. 
Employs the boldest, ablest, and most authoritative thinkers in the 
New World and the Old, to discuss all the great social, economic, 
ethical, educational, and religious problems of the day. 
In its discussions of all the great living problems, strikes at the 
very root of the question, instead of wasting time on mere results or superficial as- 
pects of the same. 

Its contributors are lareely amoug the vanguard of the world's thinkers and reformers, 
hence it discusses problems six months to a year before the slow coaches reach them. 



II. 



m. 



SOME FACTS WORTH NOTING. 



I. Which monthljr siTea portraits of the world's preat thinkors. 

n. Which richly illustrates important papers calling for illustrations. 

m. Which gives its readers a brilliant story by a strong American 

anthor each month. 
TV. Which regularly publishes critical and biographical sketches of 
illustrions personages by the ablest writers of tike age. 
y. Which in addition to its regular one hundred and twenty- eight pages of reading-mat- 
ter, monthly publishes from twelve to sixteen pages of critical review of books of 
the day by scholarly writers. 



IT IS THE 

ONLY GREAT 

REVIEW 



A LIBRARY OF 

THE ABLEST 

THOlbGHT ON 

ALL 

GREAT LIVING 

ISSUES. 



SOME THINGS WORTH CONSIDERING. 

(1.) One year's subscription to Thk Abena comprises two volumes 

OV OVXB SEVEN HUNBBED AND FIFTT PAGES BACH. (2.^ ThE ABENA con- 
tains the ablest contributions from the master brains of America and 
Europe on all the great Social, Religious, Educational, and Etiiical 
problems of the age. It is a compendium of the best thought on the 
great living questions of the age that most intimately affect civilization, 
published in the New World. (8.) The Abena gives sJl sides of every 
great issue, presented by the strongest advocates, as the editor believes 
that it is only in the crucible of free discussion that we find the gold of 
truth. (4.) Every subscriber to The Abena receives annually a library 
of the finest writings, condensed so as ta meet the demands of a busy atce, yet elaborate 
enough to give every reader a clear and comprehensive view of tiie various salient points, 
advanced by friends and foes, of the leading issues of the hour. More than fifteen hun- 
dred pages of the most profound, able, and advanced thought are received by every yearly 
subscriber to The Abena. 

Address all orders to 

ARENA PUBLISHING CO., Boston, Mass. 

The American Geologist for 1892. 

Edited by Paor. S. Galtin, UnlTersity of low*; Da. B. W. Clatpols, Bachtel College: John Btouian, 
Lafayette College; Da. Pibsifob Faisaa, Penn. Hort. 800.; Paor. F. W. Cbaoin, Colorado College; 
Paor. BoB'T T. hill, U. 8. Irrigation Banrey : Da. Ahdbbw C. Lawson. University of California; B. D. 
Sausbttbt, UniTsrslty of WlsoonBln; Joseph B. Ttbbbll, Oeol. 8ur. of Canada; B. O. Ulbich, Minnesota 
Oeological Sanrej: Paor. I. C. Whitb. UniTorsity of West Virginia; Pbof. N. H. Winohbll, Unlrersity 
of Minnesota. Mow ia its IXth Tolume. |8.60 per year. Sample oopies, 80 cents. Address 

THE OEOLOGICAL PTTBLISHDrG CO., Minneapolis, Hinn. 
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PUBLICATIONS. 



THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO. ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS, ARTI- 
CLES. AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEUS SPBIIG PACKARD, H.D., PLD. 

Sportsmen and orolthologlsta wUl be interested in 
the list of Labrador birds bj Mr. L. W. Tamer, 
which ba4 been kindly revised and brouRht down to 
date by Dr. J. A. Allen. Dr. 8 H. Soadder has con- 
tributed the list of butterflies, and Prof. John 
Maooon, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pains has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Fnnz Boas and others for sereral titles and impor- 
tant suKgestions; and it is hoped that this feature of 
the booK will recommend it to collectors of Ameri- 
cana. 

It is hoped that the Tolome will serve as a iniide 
to the liabrador coast for the use of trsTellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those interested in geographical and histori- 
cal studies. 

513 pp., 8^ $8.50. 



RAGES AND PEOPLES. 

By DANIEL G. BRINTON, M.D. 

'*The book is good, thoroughly good, and will long 
remain the best accessible elementair ethnography 
in our language.^*—- 3%e Christian Union. 

''We stron^y recommend Dr. Brinton^s * Races 
and Peoples ^ to both beginners and scholars. We 
are not aware of any other recent work on the 
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A NEW PATENT OFFICE. 

In our issues of Jan. 29 and April 1, attention was called 
to the needs of the Patent Office and the great injustice 
which was persistently maintained against inventors, the 
puhlic, the nation as a whole, and the official staff of tbe 
Patent Office by the criminal over-crowding of that office 
consequent upon the insufficient space assigned it in its own 
building, by the shameful absence of provision for ventila- 
tion, and, not least, by the introduction of tbe offices of the 
Interior Department into a building erected with the money 
of inventors taxed heavily for the privilege of giving a 
wealth and a prosperity to their country, far beyond any- 
thing seen elsewhere in tbe world. 

We now observe that tbe daily papers report that on tbe 
7tb instant Senator Falkner introduced a bill, not to give 
tbe Patent Office tbe control of its own building and to ap- 
propriate tbe $4,000,000 or so much as may be needed of it 
to the extension and improvement of that building, but to 
erect a new building. The cost is not to exceed $3,500,000, 
and |500,000 is appropriated to begin tbe work. In other 
words, this proposition — it may never be more — is to give to 
tbe Interior Department a building erected at a cost of 
$3,000,000 by the inventors of the country, mostly poor men 
struggling against every misfortune, and then to take an 
additional $3,600,000, also contributed by these needy inven- 
tors for tbe privilege of making their country and its al- 
ready wealthy men still wealthier, and appropriating tJtat 
to the construction of another building for the Patent 
Office. In other words still, it is proposed to take of tbe 
$7,000,000 which we have, in tbe course of tbe century, for- 
cibly wrenched from tbe almost empty purses of our tlious- 
ands of talented but needy inventors as a tax upon them 
for enriching their country, one-half the whole for tbe con- 
struction of a building that it is a disgrace to the nation not 
to have given them long ago, and to give tbe other half to 
a Department which has absolutely no claim upon it, which 
bas been an incubus upon tbe work of tbe Patent Office for 
years, and which is to-day through the exercise of techni- 
cal legal power and in defiance of justice and public policy, 
a *' squatter*^ on the territory of the Patent Office and a 
nuisance there. It seems remarkable that this should be 
possible, in tbe face of justice and in spite of tbe united 
power of all tbe inventors in the land, of all their repre- 
sentatives, and of all the members of tbe legal profession 
who are daily earning their fees by doing the business of 
these wronged inventors. The wbole matter is a standing 
disgrace to the country and our representatives in Congress, 
and a crying injustice to the men who have built up the 
wbole modem system of production of tbe United States. 

The Scientific American, referring to proposed legisla- 
tion by which it is provided .that foreign inventors shall be 
taxed tbe same amount in this country as in their own for 
sucb protection, says: — 

** The theory upon which we grant patents and the object 
of our patent laws is the promotion of useful arts and indus- 



tries, not tbe taxation of inventors. The aim of our patent 
laws is to encourage tbe study and development of new in- 
ventions, whereby multiplied and diversified forms of novel 
industries are made accessible to the people; for by indus- 
tries they thrive. The American law as it stands invites in- 
ventors throughout the world to bring hither their new 
inventions and set up their new industries. In reward for 
so doing it grants them a patent for seventeen years, after 
which the invention becomes free to the public. Tbe larger 
the number of patents granted, tbe greater will be tbe num- 
ber of new industries established, and our measure of pros- 
X>erity will be correspondingly increased. As a people we 
have everything to gain and nothing to lose by encouraging 
inventors, no matter where they live or where they were 
born." 

It is in this, as we consider it, correct theory of the patent 
system that all our legislative action and every policy rela- 
tive to patents should be determined. Make the patent-fees 
as small as is practicable ; stimulate inventors to bring out 
their inventions; insure tbe most complete and perfect pro- 
tection ; and give the inventor at least the full worth of bis 
money. It is scandalous and disgraceful to tax a poor man 
for the privilege of promoting the best interests of his coun- 
try. Not one inventor in thousands acquires a competence; 
but tbe inventions of these very men make the nation and 
its capitalists rich. If the wbole $7,000,000 contributed by 
them to the Patent Office treasury is needed to insure this 
they should have it — and ten times more if good use can be 
made of it. 



OBSERVATIONS ON THE GROWTH AND CHEMI- 
CAL COMPOSITION OF THE MAIZE (CORN) 
PLANT. 

JiTNE 12, 1891, seventy- five hills were selected in a field of 
Leaming corn planted May 15. Each hill contained three 
corn plants, and they were as nearly uniform in appearance 
as could be found in the field. The seventy-five bills were 
divided into fifteen lots, each lot containing five bills. Be- 
ginning June 12, and every week thereafter during the sea- 
son, the plants in four bills of corn in one plat were cut close 
to tbe ground. The plants from one of these bills were dried 
and preserved. A chemical analysis was made of tbe plants 
from eacb of tbe remaining three hills, so that during tbe 
growing season these analyses were made of triplicate sam- 
ples taken eacb week. Tbe fifth hill of corn in each lot was 
left to grow, and was measured eacb week during the season. 
Eacb corn plant in the seventy-five hills was measured every 
week until it was cut. These measurements included the 
height to the tip of tbe upstretched longest leaf and also to 
tbe tip of the tassel when it was present, making a total of 
3,159 measurements. 

The soil in which tbe corn was grown was very ifniform 
prairie land, located in central Illinois. The season was be- 
low tbe average for corn-growing because of the drouth. 

Like almost everything else that grows, the plants did not 
all make the same amount of growth in height each week. 
There was quite a variation in tbe growth of the difi'erent 
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stalks, the maximum height being reached about Aug. 1 ; but, 
as will be seen further ou, the plants had acquired at that 
time less than one-half of their total dry matter. 

A condensed summary of some of the observations made 
is given in the following table: — 



During the week ending Aug. 14 the record shows that for 
this season an unusually large quantity of rain had fallen, 
and the plants which were analyzed that week showed a 
smaller quantity of dry matter than those of the week be- 
fore. 





K umber of 

Plants 
Measured. 


Helgbt of 
Plants 


Field- 
Notes. 


Dry 
Matter 
, per 

Plant 
(grams). 


Bain^ 

faU 

(Inohes). 


Average Dally 
Temperature, Fabr. 

* 


Percentage Oompoeidon Of Dry Matter. 


Week 


(Inches). 


Aab. 


Prctein. 


Crude 
Fibre. 


Nitrogen 

Free 
Extract. 




Bndlng. 


tremes 


Atoi^ 
age. 


Btber 




Mean. 


Maximum. 


Minimum. 


Fxtract. 


Jane 18 


85 


11-26 


16 






.48 


66 


76 


66 












10 


825 


28-48 


81 




4.6 


.80 


75 


90 


68 


11.9 


87.5 


88.8 


86.7 


88 


26 


818 


88-«4 


47 




19.9 


1.80 


76 


86 


60 


11.8 


94.1 


25.4 


86.7 


1.9 


July 8 


801 


50-84 


65 




80.4 


.08 


79 


85 


66 


11.5 


19.1 


&8.1 


89.4 


1.9 


10 


189 


57-91 


78 




50.0 


.07 


68 


81 


51 


10.6 


19.1 


89.8 


89.5 


1.6 


17 


177 


59-1(8 


84 




114.8 


.47 


78 


86 


57 


8.9 


15.7 


806 


48.8 


1.8 


84 


165 


64-111 


96 


FnlltasseL 


161.6 


.90 


78 


86 


60 


7.9 


18.1 


89.1 


49Ji 


1.6 


81 


158 


81-115 


98 


Silks alone. 


16Ui 


.67 


68 


80 


64 


7.1 


11.8 


98.1 


61.0 


8.4 


Aug. 7 


141 


88-116 


98 


j Pollen sbed. 
\8Uksdead. 


915.1 


.01 


71 


87 


55 


6.0 


10.8 


86.7 


64.6 


1.8 


14 


129 


88-118 


98 




800.0 


i.as 


74 


94 


08 


6.8 


10.8 


29.5 


51.8 


1.5 


21 


117 


88-118 


97 


Boasting 
ear stage. 


SS6.0 


1.^8 


75 


86 


67 


6.8 


10.8 


875 


58.9 


8.0 


88 


106 


88-116 


97 


Com denting. 


204.9 


.18 


68 


74 


60 


6.7 


9.8 


84.7 


97.5 


8.6 


Sept. 4 
11 
18 


93 
81 
69 


81-114 
81-114 
81-118 


97 
96 
93 


Husks 
turning brown. 

Busks dry. 
tO% leaTes dead. 


849.5 
819.7 
890.0 


.84 



.0 


63 
68 
78 


77 
76 
90 


49 
46 
87 


5.1 
5.0 
5.8 


8.5 
8.9 
9.7 


81.7 
90.4 
19 7 


61.7 
68.8 
686 


8.9 
8.0 
8.8 



ATorage. 


June. 


For ten years. 


&04 


For 1801. 


8.08 



September. 
&87 

a41 



The figures giving the grams of dry matter per plant and the 
composition of the dry matter represent an average per plant 
of the nine analyzed each week, or three hills of com, each 
containing three plants. No attempt was made to separate 
the different parts for analysis, such as the ear, stalk, and 
leaves, hut that part ahove ground was taken as one plant 

The rainfall during the season was considerahly helow the 
average, and is here given in inches: — 

July. August. 

8.76 8.46 

1.41 8.86 

The record shows that the average maximum height per 
plant was attained during the week ending July 81; hut it 
contained at that time only 46 per cent of the maximum 
quantity of dry matter. 

The growth in dry matter continued till Sept 4, and the 
decrease after that date prohably was due to breaking off and 
blowing away of dry or dead portions of the leaves. 

Assuming the total height per plant to be 100 inches and 
that it was 19 inches high June 12, or 19 per cent of its total 
height, also that the maximum growth in weight was 350 
grams of dry matter, the percentage of the total height and 
weight attained each week is as fbllows: — 



The analyses of the dry matter show that 100 pounds of 
the com plant has quite a different composition at the vari- 
ous stages of its growth. The percents of ash, or mineral 
matter, and also of protein are highest when the plant is 
young, and these decrease with age; while the nitrogen-free 
extract, or carbo hydrates, increases in percentage as the 
plant matures. 

Assuming that there are 10,000 com plants per acre, which 
number it has been found is a fair estimate of the thickness 
of planting in Illinois, these analyses show that an acre of 
corn grown to maturity contains 7,716 pounds of dry matter, 
and this dry matter is composed of 894 pounds of ash, or 
mineral matter, 656 pounds of protein, and 6,666 x>ounds of 
carbo-hydrates. E. H. Fabrikoton. 

Obemlsti Agricultural Bzperiment Station, 
Champalga, IlL 



THE TOMB OP KING AMENHOTEP. 

Thb tomb of King Amenhotep IV. has at last been brought 
to light in the nekropolis of Tel-el-Amaraa in middle Egypt 

Since the close of the year 1890 the direction of explora- 
tions in Egypt has been occupied in clearing the two roost 



Helgbt. 
Weight of ]>r7 Matter. 



June 






July 








18 


19 


86 


8 


10 


17 


84 


19 


18 


17 


19 


9 


10 


11 




1.8 


46 


88 


68 


186 


19 



81 



Aug. 

7 
• 


14 


81 


88 


Sept. 
4 



8 = 100 total. 



15.6 





11.9 


11.8 


1&8 



= 100 total. 



The omission of two weeks in the record where no increase 
in dry matter was found is caused by the fact that we cannot 
have the plant and analyze it too. 



important groups of graves in the neighborhood of this site, 
which belonged to the eighteenth dynasty, and many tombs 
have already emerged from the heaps of debris under which 
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they lay concealed, and their entrance had heen protected 
with iron doors. 

One of these, No. 25 on the plan, has at last heen identi- 
fied as the long looked-for hypogeum of the king. The main 
entrance-passage, cut into the mountain to a depth of fifty 
metres, opens into a chamher supported hy four pillars. To 
the right of this passage, another corridor, forty-five metres 
long, branches out, opening into an unfinished chamber 
thought to be that of the queen. Somewhat further, on the 
same side, are three chambers, two of which are decorated 
with paintings; and among these occurs the name of the 
youDg princess Aten-Macht, the second daughter of Amen- 
hotep ly. The decorations on the walls of the king's cham- 
ber represent him surrounded by his family, in adoration 
before the sun. The condition of the tomb when found 
showed it to have been disturbed in ancient times, a fact for 
which the circumstances of this reign furnish abundant ex- 
planation. 

Until 1887 all that was known of Amenhotep IV. was that 
he peacefully succeeded his great father, Amenhotep m. , 
whose queen was a foreigner; but that having selected for 
his only god the life and light-giving sun-disk '' Aten,^^and 
having attempted to establish his worship to the exclusion 
of that of other gods, and particularly of that of Amon, he 
antagonized the arrogant priesthood, whose growing power 
was already then a force that the Pharaohs must count with. 
In consequence of this, he found it expedient to leave Thebes 
and to remove his court and the seat of government to mid- 
dle Egypt, where, at some seventy-five kilometres south of 
Minieh, he founded the new city, '*Khu-n-aten," i.e.. 
Splendor of the Disk, the site of which is now known as 
Tel-el- Am arn a. 

Consistent in his uncon promising hatred of Amon and his 
priests, he changed his own name in which that of the now 
discarded god of his fathers entered as an element, and was 
henceforth called ^'Ehu-naten.'^ 

He seems to have been a devoted husband and father, 
and the worship he introduced — and which, after all, was 
but a return to ancient sun-worship, and therefore more of a 
reform than an innovation — seems to have been a lofty one, 
if one may judge from the aspirations kindled by it in the 
souls of its worshippers, as expressed in the beautiful hyn^ns 
that have come down to us. 

Ehu-n-aten left only daughters. At his death his sons-in- 
law, who succeeded him, had not the strength to continue 
the struggle; they gradually abandoned his faith to return 
to the old popular worship, and the eighteenth dynasty 
closed with a period of disturbance, indicated by the shortness 
of the reigns. 

Was Khu-n-ated only a religious reformer, a mere fanati- 
cal monotheist, who, as has so often been stated, was urged 
by a devout foreign mother to break with the traditions of 
his father s race, and whose blind intolerance tried to enforce 
his own views upon his people ? or was he a shrewd, far- 
sighted prince, who, perceiving the danger to the royal 
power lurking behind the increasing pretentions of the 
Theban priesthood, sought to put a check upon their encroach- 
ments and to insure the independence of the crown by re- 
moving the court and by surrounding himself with foreign- 
ers, thus defying this formidable caste ? 

The latter view receives support from the fact that it is 
against Amon alone that the king's animosity was practically 
directed, and that, whilst the worship of the disk was the 
official religion of the capital, the names of the other divini- 
ties of Egypt remained uodisturbed upon the monuments 



of his reign, and Amon's name alone was everywhere 
erased. 

In 1887 the discovery of the archives of Ehu-n-aten, con- 
sisting of some three hundred cuneiform tablets, containing 
important correspondence between Egypt and its Asiatic 
allies and tributaries, as well as official reports from royal 
lieutenants in foreign lands, threw a most unexpected light 
upon the condition of the ancient civilized world in the fif- 
teenth century B.C. Among the many interesting glimpses 
thus obtained is a mention of Canaan in pre-Exodus times, 
found in a letter from the tributary king of Jerusalem, 
which reveals the existence of that city at that remote 
period. 

The fact that the correspondence between Asia and Egypt 
was conducted in the Neo-Babylonian characters was alone 
sufficiently extraordinary to draw the attention of the learned 
world to Tel-el-Amarna and to the remarkable figure of the 
man who, in his day, filled not only that spot, but no doubt 
the whole civilized world, with his strong personality. There 
are many peculiarities connected with the monuments of his 
reign and with the art they betray that have never yet been 
quite satisfactorily explained ; and despite all that has been 
written, and the ingenious theories that have been advanced 
on the subject, there still remains enough that is hypotheti- 
cal to make any monumental discovery connected with this 
period of the greatest interest to scholars. 

S. Y. Stbvbnbon. 



A SIMPLE APPARATUS FOR THE PRODUCTION OP 

LISSAJOU'S CURVES. 

The requisites are a piece of thin glass tube or rod, a gas 
flame, and a slight knowledge of elementary glass working. 
The apparatus consists of a short piece of rod or tube which 
serves as a base or handle, to which is fused a glass thread 
ten or fifteen centimetres long and from one- half to one milli- 
metre thick, carrying at its extremity a second and much 
thinner thread of about the same length, whose free end is 
fused into a small clear bead. Both threads are in the same 
line with the handle, and the whole forms a compound rod. 

In constructing this rod, two glass threads of the kind 
already indicated are selected rather longer than required. 
They are fused together, and the connection straightened by 
a gentle pull while still soft. The double rod is then held 
near its centre, and the finer thread shortened until in vibra- 
tion it appears, by persistance of the visual impression, as a 
sheet or cone. The thicker thread is next adjusted in the 
same way until the vibration of this double rod, when held 
by its thicker end, is sufficiently rapid. This thicker end is 
now attached to a larger piece of glass (the handle), and a 
very small bead formed at the other end. The exact position 
and weight of the bead required to form any given set of 
curves must be found by trial. 

Now, holding the bead in a strong light, stand nearly 
facing the light, but so as to see the bead with a dank back- 
ground, and tap the handle lightly with the finger-tips. If 
the adjustment is perfect, the bead will appear transformed 
into a shining curve, oscillating or rolling and twisting upon 
itself with inimitable grace like a living thing, and dying 
away with the decreasing amplitude of the vibrations. 

These curves are represented approximately by the equa- 
tions : — 

x^a C08 m 6 
y = b sin (n + «), 
where a and b are the amplitudes, a is the phase-difference, 
and the ratio m:n is a function of the time. When the 
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ratio m : n can be expressed by small,integer8 the curve is com- 
pletely shown by this apparatus. When this ratio cannot be 
expressed by small, but can by moderate, whole numbers, the 
curve cannot well be seen, but may be readily photographed. 
The most beautiful effects are seen when the ratio m :n has 
almost some such values as 1:1, 1:2, 2:3, or 8:1. Tbe values 
of a, &, and a y&Ty with every tap of tbe finger, and thus 
a single apparatus will show a great variety of curves of one 
class. 

I have not tried projecting these curves with a lantern, but 
I see no difficulty in the way of such a proceeding. 

Clark UniTenity. T. PROOTOB HaLL. 



VALUABLE EXPERIMENTS IN VEIN-FORMATION. 

In No. 3, Vol. XII., of the School of Mines Quarterly 
there appeared a short paper '* On the Q^nesis of Ore-De* 
posits,*' by W. H. von Streeruwitz, the chief of the Western 
Division of the State Q^ological Survey of Texas. 

In these days of hasty conclusions and the overcrowding 
of scientific literature with opinions and half -developed 
theories, it is refreshing to run across an occasional example 
of undue modesty in presenting the results of elaborate ex- 
perimentation. My excuse for thus tardily calling attention 
to a marked case of this character, entirely without the 
knowledge of the author, is the conviction that the gentle- 
man himself will not lay claim to full credit for the work 
which he has planned and executed in a thoroughly scientific 
manner. Especially does this action seem fitting as prelim- 
inary to an extension of the same investigations by the 
present writer in the metallurgic laboratory of the Arizona 
School of Mines. In fact, it is only just to confess that the 
Inspiration of these last experiments, for which preparations 
are now being made, came originally and wholly from the 
most interesting results of Professor von Streeruwitz^s patient 
and intelligent observations in his laboratory at Houston, 
Texas. 

In the paper quoted Professor von Streeruwitz does not 
make very clear how much of the value of his well-fortified 
conclusions rests upon the skill with which he has himself 
conceived and executed a most convincing series of experi- 
ments. But those who have seen some of the tubes with 
miniature veins of gold, silver, copper, lead, etc., and others 
with beautifully formed agates, need only the concise rea- 
soning of the article referred to, in order to understand the 
originality, perseverance, and devotion to truth with which 
the investigation has been carried out through several years 
of diligent experimentation. 

In the language of our author, the experiments would, so 
far, appear to establish the following points, viz. : — 

1. It is principally the iron which, in silico- ferruginous 
fissure veins, brought the other metals from greater to (by 
mining) accessible depths. 

2. Most siliceous ore-leads, carrying also large quantities 
'of iron and having silico-ferruginous outcrops, seem to be 
deposited from hot aqueous solutions of the metals and sili- 
cates. 

3. Metals and metal combinations contained in the rock 
surrounding the fissures and crevices were probably leached 
out by the hot liquids contained in the fissures and precipi- 
tated on and combined with the siliceous iron growing up in 
the fissures. 

4. The fissures could be charged with ore-veins in a com- 
paratively short time, since, no doubt, high temperature and 
galvanic currents existed in the fissures at the time of forma- 
tion of the ore-gangues. 



5. In contact-gangues the precipitation and deposition of 
ores was materially facilitated by galvanic currents caused 
by the contact of different rocks, and it is owing to the preva- 
lence of galvanic currents that in most cases richer deposits 
at the intersection of two or more leads were formed. 

6. The so-called iron outblows ^ gossan,'^ *' eiserner but/' 
"Pacos," "Colorados," etc.) are frequently not the product 
of igneous eruption, but a deposition product from aqueous 
solutions ; and alterations in the rocks contiguous to such 
outblows are not necessarily the result of eruptive agencies, 
but of a leaching process. 

7. The formation of banded agates does not always take 
place, as is generally believed, in the cavities of a rock, but 
can also occur free in solutions; and the thickness of tbe 
bands progresses from the centre outwards, although a re- 
verse process by osmosis may be possible under certain con- 
ditions. 

The ba.ses for these conclusions are somewhat more explicit 
than might, perhaps, be inferred from a reading of Professor 
von Streeruwitz's paper alone, but, as he is most careful to 
insist, the experiments possess their greatest scientific impor- 
tance in the element of suggestiveness for future inquiry. 
It is remarkable that so little has heretofore been done in 
such directions; and, like the admirable flexure tests of the 
United States G^logical Survey in orographic work, they 
point out little-trodden fields in geology which offer rich re- 
wards to capable investigators who will approach the prob- 
lems in inductive experimental mood, following the guidance 
of results as they are gradually manifested. 

No one will be better pleased than Professor Streeruwitz 
to know that others are earnestly engaged in this study. 
The incidental discoveries, whatever they may be, are liable 
to prove as interesting and valuable as any which may be 
directly sought. Indeed, it is impossible at this juncture 
to predict to what legitimate length the investigation may 
lead. 

The main thing to be desired is the inauguration of a 
large number of experiments with as widely varied condi- 
tions as possible of material, situation, environment, and 
activity. While co-operation is not really essential, it can 
do no harm and may result most beneficially. May not 
some of our zealous young geologists be induced to undertake 
this work, which should be continued with constant observa- 
tion for a term of years ? 

Instruction will gladly be given to any who may require 
it, and from those who cannot otherwise aid the cause 
thoughtful suggestions will be most welcome. 

Theo. B. Combtook. 

Director Sotaool of Mines, TuGson, Arlxona. 



ROYAL METEOROLOGICAL SOCIEFY. 

At the meeting of this society on Wednesday evening, March 
16, Dr. C. Theodore Williams, the president, delivered an address 
on the ''Value of Meteorological Instruments in tbe Selection of 
Health Resorts." He drew attention to thermometers, maximum 
and minimum, as the foundation-stone on which medical clima- 
tology rests, and instanced effects of extreme cold or heat on the 
human organism. The direct rays of the sun are of the greatest 
importance, and in health resorts should be utilized to the full ; in 
fact, only climates where, duriug the winter months, even a deli- 
cate person can lie or sit for several hours a day basking in the 
sunshine are to be recommended for most complaints, and the 
various forms of sunshine recorders are used to aid tbe medical 
adviser in choice of such health stations. 

After referring to the value of rain-gauges, hygrometers, and 
barometers, Dr. Williams stated that many health resorts owe 
their reputation almost solely to their shelter from cold winds ; for 
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InstaDce, the advantage in climate which Hyeree and Mentone 
enjoy over Marseilles is chiefly due to their being more sheltered 
from the mistral, or north-west wind, the scourge of the lower 
valley of the Rhone from Valence to Avignon. He went on to de- 
scribe the climate of the Riviera, illustrating it by lantern slides 
from recent photographs, including views of Hyeres, Costabella, 
Cannes, Nice, Mentone, San Remo, etc., and he showed the three 
principal causes of the warm winter in this region to be: (1) the 
southern latitude ; (2) the protection from cold winds by mountain 
ranges; and (8) the equalizing and warming influence of the Med- 
iterranean Sea, which being practically tideless is always equally 
potent, not varying with hour and season. Dr. Williams men- 
tioned the weak points of the south-of-France climate, with its 
blustering mistral, its occasional cold bise, its moist sirocco-wind ; 
but summed up the Riviera winter climate as being, on the whole, 
clear, bright, and dry, with fog and mist practically unknown, 
with a winter temperature of 8^ to 10^ higher than England has, 
though subject to considerable nocturnal radiation, with about half 
the number of rainy days and four to five the number of bright 
ones which she can boast of, with cold winds and cold weather, 
without which it would lose its health-giving effect. 

After the delivery of this address the meeting was adjourned in 
order to allow the fellows and their friends an opportunity to in- 
spect the exhibition of instruments relating to climatology which 
bad been arranged in the rooms of the Institution of Civil Engi- 
neers, 25 Great George Street. The Meteorological Office showed 
a set of instruments necessary for the equipment of a climatolqgi- 
cal station, viz., Stevenson thermometer-screen, fitted with dry- 
bulb, wet-bulb, maximum and minimum thermometers; and also 
a rain-gauge. Thermometers were also shown for ascertaining 
the temperatures on the ground, under the ground, and at a dis- 
tance, as well as for recording temperature continuously. Various 
forms of sunshine recorders were exhibited, as well as a number 
of actinometers and solar radiation instruments for ascertaining 
the heating effect of the solar rays. The exhibition included a 
large and interesting collection of hygrometers, also several rain- 
gauges and other instruments. Among the curiosities is a piece 
of plate glass which was *< starred" during a thunder-storm on 
Aug. 21, 1879; this was not broken, but it has a number of wavy, 
faair-like lines. The exhibition contains a large number beautiful 
photographs of clouds, lightning, and snow- scenes, as well as of 
the damage done by the destructive tornado at Lawrence, Mass., 
U.S.A. 



NOTES AND NEWS. 



On April 16, at the Department of Archssology and Palsson- 
tology of the University of Pennsylvania, will take place the open- 
ing of the Loan Collection of Objects used in Worship, already 
referred to in these columns 

— A very intense light, such as is required for photographic or 
occasionally for medical purposes, may, as is well known, be 
readily obtained by burning magnesium ribbon, which has, how- 
ever, the disadvantage of being somewhat expensive. An excel- 
lent substitute, according to Lancety has been found by a French 
chemist, M. Villon, in aluminium, which is about a third of the 
price of magnesium, and which may be utilized in the same man- 
ner by burning it in a spirit lamp, or, if a flame of much more 
intense brilliancy is required, in a coal, gas, or spirit flame sup- 
plied with a jet of oxygen. In these it bums without emitting 
fumes, in which respect it is superior to magnesium. The light 
given by aluminium has a high actinic power — nearly as high, 
indeed, as that of magnesium. The most convenient way of ob- 
taining a very intense light, according to M. Villon, is to use a 
lamp provided with a jet of oxygen at the centre of its flame, into 
which powdered aluminium mixed with a quarter of its weight of 
lycopodium and a twentieth of its weight of nitrate of ammonium 
oan be projected by means of a tube furnished with an air-ball. 
This gives an exceedingly intense light, without smoke. A mixture 
of aluminium powder with chlorate of potash and sugar can be 
ignited, giving an intense light by means of gun-cotton, but is 
somewhat dangerous. Probably the best plan for medical photog- 



raphy, or for laryngoscopic and auroscopic and other demonstra- 
tions, would be to bum a ribbon of aluminium in an ordinary spirit 
lamp. Of course, if oxygen and an oxy-hydrogen, or an oxy-alco- 
holic, lamp were at hand a much more intense light could be ob- 
tained. 

— The London Times of March 24 printed the following com- 
munication from a correspondent: Under the direction of the 
Austrian Government an interesting series of deep-sea explora- 
tions has been conducted recently in the eastern parts of the Med- 
iterranean, by a scientific party on board the ''Pola.** At one 
point, about 60 nautical miles south-west from Cape Matapan, the 
*<PoIa" found a depth of 4,400 metres (2,406 fathoms), followed 
within a few miles further east by a depth of 4,080 metres (2,286 
fathoms), which are the greatest depths recorded in the Mediter- 
ranean. They have received from the Austrian Hydrographical 
Board the name of Pola Deep. The great depression of the 
Mediterranean must thus be shifted considerably east from its 
former central position on the maps. Another deep area was ex- 
plored between (^andia and Alexandria — the depths attaining from 
8,310 metres (1810 fathoms) some twenty miles south-east of 
Grandes Bay, and from 2,892 metres (1,208 fathoms) to 2,120 
metres (1,822 fathoms) within a short distance from Alexandria; 
the maximum depth sounded being 3,068 metres (1,678 fathoms) 
in 28^ 89' 80^ north latitude, and 88<^ 19' 54"^ east longitude. The 
highest temperature was found during the first part of the voyage, 
at depths of 1 to 50 metres, the highest being 80.8° Fahrenheit at 
1 metre; the lowest temperature, 63^^, was observed at the issue 
from the Adriatic Sea, at a depth of 760 metres. In explorations 
conducted some two years ago in the Central Mediterranean, it 
was observed that the density of the water and its saturation with 
salt increased with depth, and the same was noticed in the west- 
ern part of this year's cruise. But in the Eastern Mediterranean 
the density of water varies but very little in the different strata, 
audit is higher on the whole than in the west. The transparency 
of the water is very greats in the Elastem Mediterranean. Al- 
together the '* Pola " made no fewer than 50 deep sea soundings, 
27 of which touched depths of more than 1,000 metres. 

— P. Blakiston, Son, & Co., Philadelphia, announce that they 
will soon publish *' Physical Education,'^ by Frederick Treves, 
F. R.C.P. The subject of physical education as a hygienic measure 
has recently attracted so much attention from school boards, the 
medical profession, and sanitarians generally, that it now ranks 
in importance with the various branches of study pursued in our 
public schools and colleges. To the average city man or woman 
of sedentary occupation physical exercise is of quite as much con- 
sequence as it is to school children and college students. It is, 
however, often taken up unwisely and to the lasting harm of 
those who in ignorance attempt methods that are unsuited to their 
physical condition. It has therefore been thought advisable to 
publish, from the advance sheets of * ^ A Treatise on Hygiene,'* 
this paper by one of the best known medical writers of the day, 
that it might be within the reach of those who would not 
perhaps care to purchase the larger work in which it will be 
included. 

— Houghton, Mifflin & Co. announce that Mrs. Olive Thome 
Miller adds to her two excellent books about birds already pub- 
lished by this firm a third, to which she gives the title, ** Little 
Brothers of the Air." It describes between twenty and thirty 
different birds, and for all lovers of birds, who are happily very 
numerous, this little book has special attractions. Professor 
Child has prepared the eighth part of his remarkable edition of 
** Ehiglish and Scottish Popular Ballads." It was originally ex- 
pected that the work would be complete with the eighth part, 
but Professor Child has been successful in discovering a good deal 
of material which he had hardly anticipated finding, so that at 
least one more part is necessary to complete the work. '*The 
Satchel Guide for the Vacation Tourist in Europe " has been re- 
vised for 1892, and, as heretofore, holds the first rank among 
Guides for those who wish to cover only a part of Europe, and 
make a tour instead of a thorough continued study of many 
places. 
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THE EVOLUTION OF OOMM£RCE.i 

For over three thousand years the great highway for commeroe 
has been from India by the Persian Qulf and the Eaphrates or by 
the Bed Sea to the Mediterranean, and thence through the Med- 
iterranean by Gibraltar to western and northern Europe, and, in 
our day, thence to America, 

Along this route cities and nations have sprung up, increased 
in wealth and power, and passed away, giving place to other 
cities and nations further westward. These nations have been 
great carriers and distributors of minerals and goods, as well as 
capitalists and bankers, or carriers, bankers and manufacturers; 
in either case controlling the commerce of the world. This con- 
trol has never for any long period been held by the same race, but 
has passed from one nation to another, always from the east toward 
the west. 

The earliest highway of commerce was from India through the 
Persian Gulf, up the Euphrates to the Mediterranean ; and carpets 
and precious stones were then as now carried pver this route. 
Explorations and surveys for a railroad have been recently made 
along this '*our future highway to India.'* Caravans brought 
spices from Arabia and rich stuffs from Babylon and Nineveh to 
the shore of the Red Sea. Solomon made a navy of ships and 
Hiram sent in the navy his '* Servants, shipmen that had knowl- 
edge of the sea, and they brought gold from Ophir, great plenty 
of almug trees, and precious stones.*' 

Tyre and Sidon founded colonies on the shores of the Mediter- 
ranean, enslaving the Spaniards and compelling them to work 
the mines of gold and silver already opened in Spain. Their ships 
sailed through the Mediterranean, by the Pillars of Hercules, into 
the Atlantic Ocean, turning northward to England for tin and 
copper and on into the Baltic Sea for furs and amber; turning 
southward along the western coast of Africa, passing certainly 
two thousand miles to the equator and probably rounding the 
Cape of Gkxxl Hope into the Indian Ocean. Products from the 
west were brought in ships to Tyre and Sidon and exchanged for 
the goods of the east, their merchants making profits on each 

1 Annual address by the president, Hon. Gardiner G. Hnbbird. Presented 
to the National Geographic Society Jan. 15, 1808. Nat Geog. Mag., VoL lY., 

1802. 



transaction both as merchant^ and as carriers. Tyre and Sidon 
became wealthy, luxurious, and effeminate. Some of their citi- 
zens saw in Africa a richer soil and a better situation for a large 
city, and founded Carthage. The Carthaginians inherited the 
trade of Tyre and Sidon, and in addition opened highways to Egypt 
and into the interior of Africa, bartering their wares in Egypt for 
com and grain and in Africa for ivory, gems, and slaves. They 
planted colonies in Africa and Sicily, and for a time were success- 
ful rivals of Greece and Rome. 

The rule of the ocean transferred from Asia to Africa remained 
there but a short time, for the day of Europe came with the rise 
of Qreece and Rome. 

The Greeks founded colonies in Asia Minor, Sicily, and Italy. 
The ruins of great cities with Grecian temples and amphitheatres 
are found at Girgenti and Syracuse in Sicily, at Paastum and other 
places in Italy. Under Pyrrbus, their armies were defeated by the 
Romans and their colonies captured. Deprived of these, their 
power rapidly declined and Greece became a Roman province. 

Rome. 

Rome founded few colonies, but she conquered the nations of 
Asia, Africa, and Europe, and brought under her sway cities, 
kingdoms, and empires. She boasted of five hundred cities in her 
Asiatic province that had been founded or enlarged and beautified 
by the CsBsars. One hundred and twenty vessels each year brought 
the goods of India from the delta of the Ganges, and large fleets 
from Egypt came laden with com and grain. She imported from 
every country, but exported little, paying for her imports by taxes 
levied on her colonists. 

Rome was the first power to incorporate conquered states into 
her dominion and extend citizenship to all the people in her em- 
pire; so that Paul could say in truth, <* I am a Roman citizen and 
to CsBsar I appeal." So salutary and beneficial was her rule that 
under it these countries prospered more than under their own 
rulers. What Rome seized with strong hands she defended, and 
in return for taxation gave protection. She has no more enduring 
monuments than her roads, the remains of which are now found 
in every country of Europe. Though built as military and post- 
roads, they were used largely for commerce. All started from the 
golden mile-stone in the forum; one ran over the Brenner pass 
north-eastward to the Baltic Sea, another followed the north-west- 
em coast of the Mediterranean to Spain and southern France, an- 
other crossed the Alps and extended through France to the British 
Channel and through England to Scotland, where the Romans 
built a wall, ruins of which now bear witness to its strength. 
Another way went southward to Naples and Brindisi, and another 
led eastward to Macedonia and Greece. As these were the only 
roads in all these countries, it was truly said, *' All ways lead to 
Rome;" and over them the messengers of Caasar travelled more 
rapidly than the mail-carrier of our fathers on our mail -routes. 

Venice and Genoa. 

After five hundred years of empire Rome fell, and the Dark 
Ages followed. From A.D. 400 to A.D. 800 commerce and trade 
died out. The only vessels on the Mediterranean and Baltic were 
piratical crafts; Jerusalem and the Holy Land were capture! by 
the Turks; the Crusades began, forerunners of a higher civiliza- 
tion and more extended commerce. Thousands and tens of thou- 
sands of people from all parts of Europe and all ranks of life, bear- 
ing the pilgrim's badge — the blood-red cross — journeyed toward 
the Holy Land, first in vast crowds led by Peter the Hermit, then 
in great armies led by kings and generals. For two hundred years 
this movement continued. Venice and Genoa furnished ships to 
carry the armies of France from Italy to the Holy Land. The 
Venetians were shrewd merchants and drove hard bargians, stipu- 
lating for cessions of land at the best commercial points and ade- 
quate compensation for their services. After the failure of each 
Crusade they brought back remnants of the troops and pilgrims, 
and with them the products of Asia Minor, and books and art 
treasures from Greece. These were distributed all over Italy» 
and led to the renaissance of the thirteenth and fourteenth cen- 
turies. 

The trade with the East brought power and wealth to Venice 
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and Gtenoa. They founded colonies on the Black Sea, in Asia 
Minor, and on the Asiatic coast. Venice alone had three thoaaand 
merchant vessels. Their commerce was not confined to the bor- 
ders of the Mediterranean, for the goods of the, Orient were dis- 
tributed by the way of Augsburg and Nuremberg to the interior 
of Germany and to the towns of the Hanseatic (Confederation. 
Thus commerce was opened with the interior of Europe. 

By the failure of the Crusades, the power of the Turks, which 
had been for the time checked, grew and increased. They con- 
quered the holy places of the earth, Asia Minor and Syria, and 
finally, crossing into Europe, gained Constantinople. The colonies 
of Venice and Genoa were captured ; their fleets disappeared from 
the Mediterranean. In western Europe the Spaniards under Ferdi- 
nand and Isabella conquered the Moors, who for many ages had 
occupied the larger portion of Spain ; and as the Crescent appeared 
in eastern Europe, the Cross triumphed in the west. 

Spain and Portugal. 

Then a new power appeared upon the stage. Spain and Por- 
tugal entered upon an era of exploration and discovery in regions 
unknown to Venice and Genoa. Commerce, which in the Middle 
Ages had been confined to the Mediterranean Sea, was now ex- 
tended to the countries on the Atlantic Ocean, and the Cape 
Verde Islands, Madeira, and the Canaries were discovered. In 
one generation (between 1470 and 1500 A.D.) more and greater 
discoveries were made than in any other period of the world's 
history. The Portuguese sailed along the eastern coast of Africa 
and rounded the Cape of Good Hope ; Vasco de Gama crossed the 
Indian Ocean to India; Columbus sailed westward to find the 
Orient, and discovered a New World; Magellan circumnavigated 
the globe ; Balboa crossed the Isthmus of Panama and was the first 
to see, on the same day, the sun rise out of the Atlantic and set 
in the Pacific; and soon the eastern and western coasts of America 
were explored from Newfoundland to Cape Horn and from Cape 
Horn to Panama. 

Both Portugal and Spain claimed all the New World, and as 
they could not agree upon a division of territory they referred the 
matter to the pope, who divided the New World between them. 
The Atlantic became the great highway for commerce, while the 
Mediterranean was deserted, and Venice and Gtenoa existed only 
in the past. 

The commerce of Portugal was coextensive with her dominion, 
which extended from Japan and the Spice Islands and India to 
the Red Sea, thence to the Cape of Good Hope ; and with their 
possessions on the eastern and western shores of the Atlantic and 
in Africa and Brazil completed their maritime empire, the most 
extensive the world has ever seen. Then a single fieet of one 
hundred and fifty to two hundred and fifty caracks sailed from 
the port of Goa to Lisbon ; now there sails but one vessel a year 
from all India. 

From Spain ships sailed both to the Caribbean Sea and to Cape 
Horn and thence to Chile and Peru, or directly north-westward 
from Cape Horn to the Phillippine Islands. Spain conquered 
Mexico, Central America, and all South America except Brazil. 
The gold and silver of Peru and Chile and the goods of the Orient 
were brought to Spain and Portugal. As their wealth and power 
increased the spirit of exploration decreased, and for nearly two 
hundred years the Spanish ships sailed in a fixed course by the 
same lanes, exploring the ocean neither toward the north nor the 
south, leaving undiscovered the great continent of Australia and 
numerous groups of islands. 

The Spanish and Portuguese leaders were cavaliers who de- 
spised all commerce excepting in gold and silver, all kinds of 
manufactures, all manual labor, and the cultivation of the ground ; 
they came not to colonize, but to satisfy by the labor of the en- 
slaved aborigines their thirst tor gold and silver. The whole 
political power was retained by the king of Spain and adminis- 
tered by Spaniards. While the silver and gold of America and 
the wealth of the Indies poured into the treasuries of Spain they 
wanted nothing more. Like ancient Rome, they took all the 
wealth of the conquered countries, making no return ; but they 
did not, like Rome, give wise and equitable laws and a stable gov- 
ernment to the countries they conquered. 



The Netherlands. 

The inhabitants of the Netherlands were manufacturers, and 
supplied the markets of Spain and Portugal and their colonies, 
thus reaping as large profits from their trade with these coun- 
tries as the Spanish and Portuguese from the mines of gold and 
silver. 

No part of Europe, says Motley, seemed so unlikely to become 
the home of a great nation as the low country on the north- 
western coast of the continent, where the great rivers, the Rhine 
and Scheldt, emptied into the North Sea, and where it was hard to 
tell whether it was land or water. In this region, outcast of ocean 
and earth, a little nation wrested from both domains their richest 
treasures. 

The commerce of the Hanseatic towns, which had depended 
for their trade on Venice and Genoa, became less and less as the 
glory of those cities waned. Antwerp, with its deep and con- 
venient rivers, stretched its arms to the ocean and caught the 
golden harvest as it fell from its sister's grasp. No city, except 
Paris, surpassed it in population, none approached it in splendor. 
It became the commercial centre and banker of Europe; five thou- 
sand merchants daily assembled on its exchange; twenty-five 
hundred vessels were often seen at once in its harbor, and five 
hundred daily made their entrance into it. The manufactures of 
Flanders and the Netherlands had been noted for many generations, 
and now vastly increased and were distributed all over the world. 
The Netherlands, though the smallest, became the wealthiest 
nation of Europe. Then came the long-continued war with Spain, 
ending in the siege and fall of Antwerp and in the imposition of 
such taxation as no other country had ever endured. As Ant- 
werp had grown on the ruins of the Hanseatic towns, so her fall 
became England's gain. 

France and England. 

In America, north of Mexico, neither silver nor gold had been 
found to tempt the Spanish and Portuguese. The larger portion 
of the northern Atlantic coast was one long sand beach, broken 
by great estuaries and the mouths of great rivers; the rest was 
rocky and rugged, the temperature generally cold, the land unfer- 
tile and barren. For these reasons North America was left to the 
French and English. The French claimed Canada and the whole 
of the territory of the United States save a narrow strip of land on 
the Atlantic coast. The French population was small and was 
made up principally of fur traders and half-breeds ; Great Britain 
held New England, Virginia, and the Carolinas. 

After the first fever of religious colonization had parsed, about 
the commencement of the eighteenth century, there wan scarcely 
any emigration from England to America and but little trade be- 
tween the two countries. The population of North America was 
small, its commerce lesft, with little profit to the European mer- 
chants. The country possessed no peculiar advantages for the pro- 
duction of articles of value in foreign markets; there was nothing, 
therefore, to incite immigration or commerce. 

The chief inducement to the English to navigate the Atlantic 
was the hope of capturing the treasure-laden Spanish galleons and 
the rich Spanish cities. 

Sir Francis Drake, Sir Walter Raleia;h, and other navigators, 
aided by Queen Elizabeth, with bands of buccaneers, refugees 
from all countries, though mostly Englishmen, explored the re- 
cesses of the Caribbean Sea. crossed the Isthmus of Panama, and 
launched tbeir little vessels on the Pacific. In fifteen years they 
captured five hundred and forty- five treasure ships, sacked many 
towns, trained the English seamen, and laid the foundation for the 
navy of Great Britain. 

The growth of English commerce was slower than that of 
Spain, Portugal or Holland, and it was not until the middle of the 
eighteenth century, or two hundred and fifty years after the dis- 
covery of America, that she entered upon that career which gave 
her the control of the ocean. Her commerce was built up by 
protective laws, founded on the Navigation Act of 1651, which 
prohibited foreign vessels from carrying to or from England the 
commerce of any country but its own. Thesa laws were uni- 
versally regarded as among the chief causes and mo3t important 
bulwarks of the prosperity of Great Britain, and thef were con- 



2l8 



SCIENCE. 



[Vol. XIX. No. 480 



I 



tinued until English ships controlled the carrying trade of the 
world, and were not finally repealed until 1854. 

The mechanical devices of Watt, Arkwright, and other great 
inventors gave to England that supremacy in manufactures which 
she has ever since retained. The French revolution a little later 
aroused the fear of the statesmen, merchants, and capitalists of 
England that the energy of the new republic would be as omnip- 
otent in mercantile affairs as on the field of battle. They believed 
that France might regain the colonies and with them the 
commerce she had lost, and therefore England declared war 
against Napoleon, which was carried on almost continuously 
from 1708 to 1816. The shipping of the continent disappeared 
or was captured by the fleets of England; the colonies, and with 
them the commerce, of Spain and Portugal, Holland and France, 
passed to England; and though she is still burdened with the 
debt then created, she has never lost the commerce and carrying 
trade she then obtained. 

The population of the colonies of Great Britain is about one- 
sixth of the entire population of the globe ; and their territory 
comprises eighty per cent of the available temperate regions of 
the earth belonging to the Anglo-Saxon race. 

The commerce of England has given wealth to her bankers 
and merchants, and employment to her artisans, ship-builders, 
iron-workers, miners and manufacturers. Her exports of pro- 
duce and manufactures have increased five hundred per cent in 
fifty years, or from $856,000,000 in 1840 to $1,577,000,000 in 1800, 
and are carried by her ships to every quarter of the globe. 
Though dependent on America for her food supplies, these are 
moved in British ships. The commerce of the world pays tribute 
to the bankers of London and makes that city the money centre 
of the world. Her best market is India, and from India comes 
her largest imports ; next to these from the United States. 

India. 

Egypt, Nineveh and Babylon in prehistoric times. Tyre and 
Sidon and Greece under Alexander, Carthage and Rome under 
the CsBsars, Venice and Genoa in the middle ages. Portugal and 
Holland, and lastly England, have drawn great stores of wealth 
from India. 

From India science and literature were handed on to Europe, 
and from India has eome the religion of more than half of the 
human race. For India the Spanish sailed westward ; for India 
the Portuguese sailed eastward ; Portugal was the first to reach 
the goal and obtain the prize. Greater riches have been drawn 
from India than from the gold and silver mines of America, since 
for all ages it has been the storehouse from which treasures were 
derived. Portugal held India from about 1500 to 1600. Ships 
brought the silks and precious stones of India to Lisbon, where 
they were sold to the Dutch and distributed by them through 
Europe. Spain conquered Portugal, and to avenge herself on 
Holland excluded her merchants from Lisbon. Then they sailed 
directly for India, dispossessed the Portuguese, and the commerce 
of India was for the next hundred years controlled by Holland. 

Then for a short time India was divided between France and 
England, but under Lord Clive and Warren Hastings the pos- 
sessions of France pa.<(6ed to the East India company, and when 
their charter expired it was made a province of the crown and 
the Queen of England became Empress of India. 

Unlike Rome and Spain in their dealings with conquered 
nations, Elngland gives a fair exchange for all she takes, and 
rules in India for India, giving a more stable and equitable gov- 
ernment than India ever before enjoyed. 

To-day Tyre, Sidon, and Carthage are known only by their 
ruins; the glory of Greece and Rome, of Venice and Genoa, has 
passed ; the power of Spain and Portugal has waned, while India 
is developing a social, moral, and political prosperity, with wealth 
and commerce unknown in any former period of her history. 

Suez Canal. 

Much of the trade of India in ancient times passed through a 
canal connecting the Red Sea with the Mediterranean, the remains 
of which still exist, and efiForts to reopen it have been made at 
different times by Egypt without success. In 1856 de Lesseps 



obtained concessions from the khedive for the Suez Canal, and 
commenced the work under the direction of the best engineers of 
Europe. De Lesseps applied to English capitalists for help, but 
they were deterred by Lord Palmerston, who said he ** Would 
oppose the work to the very end." Mr. Stevenson, the engineer, 
supported Lord Palmerston, declaring that "The scheme was 
impracticable, except at an expense too great to warrant any 
expectation of returns." The emperor of France lent his name 
to the company, and large sums of money were raised in France; 
but the canal was constructed mainly by the money and laborers 
of Egypt. It was opened in 1860, and immediately English 
steamers t)egan to sail through the canal, and the route around 
the Cape of Good Hope was almost abandoned. Other flags 
soon followed, and the commerce with India and the east, so long 
lost to Venice and the ports of the Mediterranean, was revived. 

In 1875 Lord Beaconsfleld purchased for England a control- 
ling interest in the Suez Canal, and England now rules both 
Egypt and the canal. The vessels of all the maritime nations of 
the world are constantly passing through the canal, with the 
single exception of those of the United States. 

Colonies. 

The commerce of the great nations of the world has been princi- 
pally with their colonies or dependencies, and from this com- 
merce they have derived their wealth. The mother country in 
return for its real or nominal protection, and for its own aggran- 
dizement, has restricted the commerce of her colonies. 

The European nations adopted four classes of restrictions: — 

1. Restricting the exportation of goods from the colony except 
to the mother country. 

2. Restricting the importation of goods from foreign countries 
into the colonies. 

8. Restricting the exportation or importation of goods except- 
ing in ships of the mother country. 

4. Restricting the manufacture even of their own raw products 
by the colonies. So strong was this feeling in England that even 
Lord Chatham declared in Parliament, '*The British colonies of 
North America have no right to manufacture even a nail or a 
horseshoe." 

Most of these restrictions have been removed, though the re- 
sult still remains. 

The Phoenicians, Carthaginians, and Greeks had colonies on 
the Mediterranean. The Romans conquered, and held as sub- 
jects, nations and empires. Venice and Genoa had colonies on 
the Black and Mediterranean seas. Spain and Portugal held as 
dependencies all Central America, South America, Africa, India, 
and the islands of the Pacific. The Dutch Republic and France 
planted colonies in India and America. England has colonies 
in every part of the world, and on her dominion the sun never 
sets. 

Germany, France, Portugal, and Russia, appreciating the neces- 
sity of colonies for the extension of their commerce and for open- 
ing new markets for their manufactures, are planting colonies, 
France in Cochin China, Germany on the eastern and western 
coasts of Africa and the islands of the Pacific. Portugal, aroused 
to a new life, is determined to hold her remaining possessions in 
Africa: Russia is steadily adding to her dominion in Asia, and 
her railway from the Caspian Sea to Samarcand has opened 
in western and a part of central Asia a market for her manufact- 
ures and commerce hitherto supplied by Great Britain. 

United States. 

The United States is the only nation that has become great 
without colonies and without foreign commerce and shipping. 
Its vast extent of territory, where the east and west, the north 
and south, are separated more widely than the colonies of Tyre 
and Sidon or of Carthage and Rome from the mother countries; 
the great variety of climate, the fertile soil, its varied occupa- 
tions and manufactures, and a widely distributed population, 
have created an enormous inland commerce and given that trade 
and wealth which other countries find in commerce and exchange 
with their colonies. Our population, wealth, internal commerce, 
exports and imports have increased at a more rapid rate than 
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those of aoy other nation in a similar period. This is not due 
in any fpreat degree to immigration, for our population has in- 
creased in DO greater ratio since this immigration commenced 
than before, and experts believe that it would have been as large 
and more homogeneous without immigration. We had at one 
time a large foreign commerce, and our merchants were the first 
to establish direct trade with China and the East Indies ; the 
Stars and Stripes were seen floating on every sea and flying in 
every harbor, and for years we were the second maritime nation 
of the world. 

The commerce of the world passed from wooden sailing ships 
to side- wheel steamers, to iron and then to steel propellers; 
England was a worker in iron and machinery of every kind, we 
were not. The civil war came and hastened the day which was 
sure to come. Oar shipping faded away faster than it had 
arisen, while that of Great Britain increased as rapidly as ours 
decreased. This was not owing to a decrease of our foreign 
trade, for during the last twenty years our exports and imports 
have increased more than twice as rapidly as those of Great 
Bricain.* Eighty -seven per cent of these exports and imports 
are carried in British ships, consigned to English houses which 
have been established in every large port in the world, and the 
proceeds are usually remitted to the London banker. 

Fortunately, our flag never disappeared from our inland waters 
and from our coasting trade; for foreigners are excluded from 
the coasting trade, even where the ports are fifteen thousand 
miles apart by water. 

The substitution of steamers for sailing ships and of steel for 
wooden propellers, which took place from ten to twenty years 
ago on the ocean, is now going rapidly on upon our lakes. Where 
in 1886 there were but six steel propellers, now there are sixty- 
eight; and of 2,225 vessels on the northern lakes, 1,158 are 
steamers, 002 are sailing vessels. The action of Congress in 
providing for the construction and equipment of war vessels by 
competition has led our ship-builders within the last eight years 
to establish ship-yards and machine shops where the largest 
ships can be built, and we are now building as large and fast 
vessels of war as England. Our ship-builders claim that they can 
construct obips equal in carrying capacity, speed and strength to 
those of Great Britain, and at no greater cost ; though they can- 
not be run so cheaply because our sailors are better housed, fed 
and paid than those of other nations. The day will surely come 
when commerce will make her last movement westward, when 
America, lying between Europe and Asia, with her boundless 
mineral and agricultural resources, her manufacturing facilities, 
her extended sea-(ioasts, will be the foremost nation and New 
York the commercial capital of the world. 

Nicaragua Canal. 

From New York to San Francisco by land is about 8,000 miles, 
by water it is about 15,000 miles ; yet, notwithstanding the 
greater distance, freight is constantly sent by water. From San 
Francisco it is about the same distance by water to either New 
York or London. If a waterway could be opened across the 
isthmus of Panama from one ocean to the other, the distance 
from New York to San Francisco would be diminished more than 
one-half, and San Francisco would be over 2,000 miles nearer 
New York than London. The first proposition for canals con- 
necting the two oceans was made in 1550, suggesting two routes, 
by Panama and Nicaragua; and explorations and surveys of both 
have been frequently made, and various attempts made for their 
construction. 

The success of the Suez Canal induced M. de Lesseps to under- 
take the connection of the two oceans by the construction of the 
Panama Canal, believing that the tonnage passing through it 
would equal that of the Suez Canal. This work has not been suc- 
cessful ; the canal remains unfinished, with no prospects of com- 
pletion. 

Several hundred miles north of Panama is the lowest conti- 
nental divide; 148 feet above tide- water on the Pacific slope of 

> Tbe exports of the United Statee haye Inoreaaed 118 per cent, the exports 
«nd imports 08 per cent ; the exports of Great Britain 85 per oenr, her exports 
and Imports 87 per cent. 



this divide is Lake Nicaragua, connected by the river San Juan 
with the Atlantic; up this river and through this lake, some 
thirty years ago, was one of the regular ways of intercommuni- 
cation, both for freight and passengers, between New York and 
California. 

The Maritime Canal Company and the Canal Construction Com- 
pany, organized by Americans, have obtained concessions from 
Nicaragua, and have made surveys for canal, slack-water, and 
lake navigation from Greytovm on the Atlantic through Lake 
Nicaragua to Brito on the Pacific, a distance of 170 miles. A har- 
bor has been opened at Grey town and considerable work performed 
on the canal. The Panama route had the great advantage of an 
open channel from ocean to ocean, whereas the Nicaragua route 
requires several locks to cross the divide; but Brito is some six or 
seven hundred miles nearer California than Panama, a saving in 
distance that will compensate for tbe delay in locking. The open- 
ing of this canal will be the greatest benefit that could be conferred 
upon our commerce and shipping. 

Freights by water between New York and California are now 
so high that a large portion goes by railroad. The effect that 
this canal should produce will be evident if we consider the great 
difference in expense between land and water carriage. Rail rates 
between New York and Chicago are a trifie over six mills per ton 
per mile, while the ocean rates on grain to Liverpool in 1888 were 
about half a mill per ton per mile ; and one mill per ton per mile, 
or three dollars per ton from New York to Liverpool, is said to be 
a fair rate, while the all-rail rate between New York and San 
Francisco averages from forty to eighty dollars per ton, according 
to the class to which the freight belongs. It takes from seven 
to ten days to go from New York to Liverpool, twice as long from 
New York to San Francisco by rail, thirty days by Panama, and 
one hundred and twenty days by the all- water route around Cape 
Horn. 

The opening of this canal will therefore reduce the freight on 
goods between the east and west at least three fourths and possi- 
bly more. It will give us a free, easy, and cheap communication 
by water between the Eastern and Western States ; our commerce 
will be built up, and the wealth and commerce of the Atlantic 
coast and the population of the States on the Pacific coast will be 
increased in a wonderful manner. 

Tbe opening of this route will give a demand for large steam- 
ships, and when we have such ships large ship-yards and machine- 
shops will spring up, and these alone are wanted to enable us to 
build and run ships on the Atlantic Ocean in competition with 
Great Britain. Then the prediction of Mr. Cramp will be fulfilled, 
that Englishmen will be asking one another, '* Can we build ships 
as economically as they do in the United States ?'' 

Modes of Conveyaoce. 

The earliest transportation of merchandise was by caravans. 
The first caravan of which we have any certain account was that 
of the Ishmaelites and Bioabites, who, while they were travelling 
from Gilead with their camels, bearing spices, balm, and myrrh 
to Egypt, bought Joseph of his brethren and sold him as a slave 
to Potiphar. These caravans were formed of merchants banded 
together for protection, under a guide and leader, sometimes num- 
bering several hundred, with one thousand camels in a caravan. 
They travelled from seventeen to twenty miles a day, but only in 
the spring and autumn months. At night they stopped at cara- 
vansaries, where free lodging was furnished to men and beasts. 
In Turkistan and Arabia all trade and travel was by similar cara- 
vans until the railroad was opened across the desert by Merv and 
the Oxus to Samarcand. 

Navigation was first by boat, and ages afterward by vessels. 
The earliest vessels of which we have any account were employed 
in carrying cattle down the Nile, and were propelled by sails 
and rowers. The vessels, at first small and with few rowers, 
were slowly increased in size and number of rowers until three, 
four, and even five banks of oars, one over the other, were used. 
They were often from 150 to 175 feet long, and from 18 to 26 feet 
in breadth, drawing from 10 to 12 feet of water, and sometimes 
carrying two hundred rowers and several hundred men. All these 
ships were without decks, whether sailing on the Mediterranean 
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or Atlantic. They sailed by day, putting into harbor at night, 
and never losing sight of land unless driven by stress of weather. 
At first they sailed only with the wind, but by slow degrees they 
learned to tack ; then decks were built over the stem and prow, 
leaving the mid-ships exposed to the high seas. This class of 
vessels, sometimes with banks of oars, continued until the middle 
of the last century. In the early part of the fifteenth century" 
smaller but stronger vessels of better material were built for the 
voyages of discovery undertaken by the Portuguese. At this time 
also the mariner's compass was brought into general use, having 
been introduced from Arabia; eighty years later it found its way 
to England. Two of the vessels of Columbus were decked only at 
the prow and stem, and the three were manned by one hundred 
and twenty men. 

The Armada of Queen Elizabeth was formed of .merchant vessels 
fitted up as men of war, and not until the time of Charles the First 
were there any regular ships of war in England or, probably, in 
other countries. 

Commerce was usually carried on by companies, with rules 
regulating the quantity of goods to be exported, so that the mar- 
ket should not be overstocked and unremunerative prices obtained. 
Sometimes the merchant was owner of the vessel, who adventured 
with his cargo and sailed in his own ship. The ships were con- 
structed with little reference to speed, sailing forty or fifty miles 
a day.^ 

The steam engine came into use near the middle of the eighteenth 
century in England, and two generations passed before it was used 
on vessels. The first steamboat ran on the Hudson in 1807, in 
England in 1812. Then another generation passed before the 
ocean was crossed by the *' Sirius" and *< Great Western " in 1888. 
These ships sailed from seven to eight knots an hour. Ten years 
later iron ships were built; then came the propeller, the invention 
of Ericsson, followed by vessels built of steel, and lastly the *< City 
of Paris'' and '< Majestic," carrying fifteen thousand tons of 
freight and sailing five hundred knots a day, or twenty knots an 
hour. 

Until the present century all commerce between remote points 
was by water, excepting in the Roman Empire. After the down- 
fall of Rome there was neither commerce nor travel and no use 
for roads, the cost of transportation even for a short distance ex- 
ceeding the value of the goods. 

The railroad was introduced about the same time into England 
and America, and was rapidly extended into every country. The 
steam-engine on land and water has revolutionized the methods 
of transportation and created a new commerce. ** The movement 
of goods in a year on all the through routes of the world did not 
then equal the movement on a single one of our trunk lines of rail- 
road tor the same period." Formerly it cost ten dollars to move 
a ton of freight one hundred miles ; now it can be moved thirteen 
hundred miles for the same sum. The grain and corn from our 
western lands, the*n not worth the transportation to the sea coast, 
are now sold in London, and our prairies yield to the western far- 
mer greater profit than the grain lands of England yield to the 
farmer there. The land commerce created by steam probably ex- 
ceeds to-day the commerce carried on the water. 

The cost of moving freight by railroads varies greatly in different 
parts of the United States and in different countries. The highest 
cost west of the Rocky Mountains is two and a quarter times more 
than in some of our middle States. The average freight receipts 
per ton per mile in this country is $0,922, which is less than those 
of any other country, although the Belgian and Russian rates are 
not much higher. In England the rates are from fifty to seventy 
per cent higher than in America, and in the other countries of 
Europe higher than in England. 

In England and America the railroads are operated by private 
companies in competition. 

In France railroads are operated by private companies regulated 
by law, the country being divided among different lines of road. 
Lines are constructed by private companies and run at rates fixed 
by the government. 

1 The breadth was about one-fouith the length, aad not until within forty 
years were the proporttons of one-tenth or one-twelfth of the breadth ob- 
tained. 



In Belgium and Qermany the principal roads are owned and 
operated by the government. 

Our system has yielded the best results to the people. 

The commerce which was in olden times transported only twenty 
or twenty-five miles a day is now moved five hundred miles a day 
by water and eight hundred miles by land. Correspondence, then 
carried no faster than freight, is now home by telegraph to the 
farthest ends of the world. 

All these changes have taken place within a single generation; 
for our fathers could not travel any faster than Alexander or 
Caasar. Steamships, railroads, and telegraphs within that time 
have transformed all commercial transactions and the methods of 
commercial business. Formerly eight months were required to 
execute an order in India or China and obtain the return ; now 
one day is sufiicient. These commercial changes caused a revo- 
lution in the modes of business, and were the main factors which 
produced the monetary disturbances of 1878, the effects of which 
we yet feel, so long has it taken the world to adjust itself to its 
new relations. 

The Future of Commerce. 

The commerce of the world originated in Asia; it was carried to 
Africa and thence to Europe, and from Europe to America. This 
movement can go no further westward, for on the other side of 
the Pacific is China, which has successfully resisted every attempt 
of the European to encroach upon her domains, and India with its 
teeming population of two hundred and fifty millions; so that 
America, the last of the continents to be inhabited, now receives 
the wealth of India and Asia pouring into it from the west, and 
the manufactures and population of Europe from the east. Here 
the East and West, different from each other in mental power and 
civilization, will meet, each alone incomplete, each essentral to 
the fullest and most symmetrical development of the other. Here 
will be the great banking and commercial houses of the world, 
the centre of business, wealth, and population. 

The end is not yet. Inventions are increasing in a geometric 
rather than an arithmetric progression. The limit of steam- 
power has not been reached, for with a high temperature in the 
steam-boiler the addition of a few pounds of coal increases the 
steam-power so greatly that we are unable either to control or to 
use it. 

Electricity has just begun to offer new opportunities to com- 
merce. We are no longer compelled to carry our factories to the 
water-power, for by the electric wire the power may be brought 
to the house of the operative, and we may a^ain see the private 
workman supercede the factory operative. A few cars and small 
vessels are moved by electricity — the forerunner of greater things. 
We know little of this new agency, but its future growth must be 
more rapid and more wonderful than that of steam. 

The secretary of the Smithsonian Institution (Mr. Langley) tella 
us that " before the incoming of the twentieth century, aerial nav- 
igation will be an established fact." 

** The deeper the insight we obtain into the mysterious work- 
ings of nature's forces," says Siemens, "the more we are con- 
vinced that we are still standing in the vestibule of science ; that 
an unexplored world still lies before us; and, however much we 
may discover, we know not whether mankind will ever arrive at 
a full knowledge of nature.*' 
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The Loup Rivers of Nebraska. 

PEBCEiTiNa by Professor Hicks's reply (March 4) to my com- 
ment (Feb. 10) on his essay on the Evolution of the Loup Rivera 
(Jan. 29) that I had in part misapprehended his meaning, I have 
corresponded with him in order to understand more clearly the 
share that he ascribes to headwater erosion and capture in the de- 
velopment of the present stream courses. As is not infrequently 
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the case, there is more agreement than difference in our discus- 
sion. 

My misapprehension arose as follows : In his essdy of Jan d9, 
after speaking of headwater erosion and the subsequent capture 
or lateral abstraction of certain streams by this process, Professor 
Hicks wrote, " The latest robbery in the Loup system is that of 
the headwaters of the Wood River. Journeying down from the 
headwaters of the South Loup, one is impressed with the apparent 
continuity of its valley with that of Wood River, rather than with 
that of the South Loup itself below Callaway. It is obviously an 
instance of the lower, more easterly stream cutting through the 
divide and drawing to itself the headwaters of the higher one. 
This series of captures by lower tributaries is exhibited on a grand 
scale and in a mature form in the Loup system." 

If the reader wiU refer to the first figure in Professor Hicks's 
essay, he may understand why I inferred from this sentence that 
the several other deflected streams, exhibiting the same relative 
parts as shown in the South Loup and Wood Rivers, constituted 
the ** series of captures" in which the South Loup was '* the latest 
robbery." 

It now appears, however, that the head of Wood River was not 
precisely located in the figure referred to; and that its correction 
by Professor Hicks in his letter to me places it more as figured by 
Professor Todd in Science for March 11. As thus figured, it is dis- 
tinctly placed in another category from the streams deflected east- 
ward by flood-plaining. 

Professor Hicks refers me to his article on " An Old Lake Bot- 
tom'* in the second volume of the Bulletin of the Geological 
Society of America. Mention is there made of certain old valleys 
of Tertiary erosion, more or less obscured but not entirely con- 
cealed by lake sediments of later Tertiary deposition, by which 
the country is now covered. These old valleys are placed in the 
same category with the abandoned channel at the head of the Wood 
River, by which the South Loup is supposed once to have flowed 
to the Wood, as if headwater erosion by adjacent streams had in 
all these cases determined the abandonment of the old valleys. 
But it is still not clear why all these abandoned valleys must be 
regarded as having lost their former streams by lateral abstraction 
following headwater erosion. I perceive that the slopes indicated 
in Professor Hicks's figures are in the proper direction for such 
abstraction ; but it is surprising to find that slopes of so moderate 
a measure of inclination suffice to give one stream an advantage 
over another, even to the points of abstraction of this kind. I 
shall be delighted if this is proved to be the case ; for, if so, the pro- 
cess of abstraction and the accompanying rearrangement of divides 
may be regarded as of very extensive application. As ordinarily 
explained, the advantage that the capturing stream must possess 
is much greater than would be found in a region of horizontal 
and comparatively weak sediments, and of moderate inclination, 
such as Nebraska. 

I shall therefore hope to have a fuller discussion of the problem 
from Professor Hicks, and an exclusion of other processes as 
well as a confirmation of the effective action of headwater erosion 
on so large a scale in producing these changes in Nebraska river 
courses. 

The chief rearrangement of the Loup streams, as shown in Pro- 
fessor Hicks*s diagram, being the product of down-stream defiec* 
tion of the tributaries of a fiood-plained river, I find in them a 
very satisfactory justification of a somewhat hazardous explana- 
tion offered in an essay on the Rivers and Valleys of Pennsylvania 
(Nat. Qeogr. Mag., I., 1880, 241) for the down-stream defiection 
of certain tributaries of the Susquehanna in the central portion of 
the State. But in this case the fiood-phiin, by whose growth the 
tributaries were defiected, is a thing of the imagination. If it 
ever existed, it has been entirely worn away by the denudation 
following the later elevation of the region in Tertiary time; the 
defiected streams, maintaining their specialized courses after up- 
lift, cut down their channel through the imagined fiood-plain 
sediments, and thus became superimposed on the underlying 
strata, which they now deeply dissect and traverse in a highly in- 
consequent manner. Professor Todd*s diagram gives further 
illustration of this kind of down-stream defiection of tributaries. 
All of the branches of the Platte are defiected before reaching the 



main stream ; the Platte itself is turned down before joining the 
Missouri; so is the Niobrara. 

In this connection I wish to suggest another cause besides the 
three mentioned by Professor Todd for the north-eastward turn of 
the Platte at Kearney ; namely, the possible spontaneous defiection 
of the river from its previous more direct course, as, for example, 
along the Little Blue, by its own action in building up the plain 
over which it flowed. The rivers of the plains of India frequently 
change their courses in this fashion ; the Hwang- ho devastates the 
plains of China for the same reason. May not the Platte have 
once had the same shifty habit? The Garonne, in south-western 
France, is a still more striking example of a spontaneous avoidance 
of its former course. Much of the waste borne out from the 
Pyrenees by the Oaronne and its fellows now forms a flat, delta- 
like surface, of radial slope from the point where the larger rivers 
issue from the mountains; but, instead of pursuing a direct course 
northward, the (Garonne turns sharply to the east at the foot of 
the mountains; while numerous small streams run down the slope 
of the radial alluvial deposit. Perhaps in the same way the 
Little Blue and the branches of the Big Blue Rivers may represent 
the old courses of the Platte, abyidoned for a newer course of 
lower grade. 

There are two other questions that I should like to ask of western 
observers. Is there generally perceptible a right-handed deflec- 
tion of the rivers on the plains, as if in consequence of the earth's 
rotation? Can examples be given of the lateral abstraction of one 
stream by another on a slope of planation, after the fashion de- 
scribed by Gilbert in his report on the Henry Mountains some 
years ago? W. M. Davis. 

Cambridge, Mass., April 7. 



The Persistency of Family Traits. 

Thebs are one or two points bearing on the subject at the head 
of this article that were not mentioned by either of the writers in 
the issue of March 18. The first is that the mother in placental 
mammals tends to assimilate in respect to blood to the father, as . 
the blood of the mother passes through the young in utero and 
therefore the strain of blood derived from the father is shared by 
the young with the mother. A study of family history carried 
on for almost twenty-five years 9howB that there is generally a 
running to what are called ** family types" among the youngest 
of a numerous family, and the type is that of the paternal family. 
It is too well known to need argument that the mother frequently 
acquires diseases belonging to the father indirectly through the 
child she is carrying. It is also well known that an old couple 
tend to assimilate in facial and bodily appearance, and the change, 
as shown by numerous instances, is generally in the female, as 
the above facts would call for. We can see that each child in a 
family finds the mother more and more impregnated with the 
blood of the paternal house, and it is not strange if the children 
favor the family that gives them the name. 

The other fact is that the pregnant mother is more readily in- 
fiuenced by whims than in any other state. From classical times 
to the present it has been the aim of those about a woman in such 
a state to make life as pleasant as possible. While we oday no 
onger surround her with beautiful statues and other paraphernalia 
of a Roman household, we recognize that her whims may fix the 
character as well as permanently mark the coming child. We 
drive a gravid mare in a light wagon that the foal may be amena- 
ble to discipline. As the generality of married people associate more 
with the family that carries the name, it follows that the mother ia 
affected by sympathy or antipathy for that family, and both lead 
her to dwell on the features and forms of its members, so that the 
child runs a good chance of bearing either or both. Birth-marks 
do not exist in fiction only, and though the bloody horse- shoe of 
Redgauntlet may be lacking, there are other signs to show the 
horror or antipathy of a terrified or whimsical mother. In a love 
match, the face of the father is reproduced, or, as the French 
proverb says, ** The love child resembles the father." A union, 
therefore, of the two conditions noted above will cause the chil- 
dren to favor the race that carries the name rather than to run 
toward the spinster side, even were there nothing like reversions 
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to I he primitive type, and as family portraits show a uniformity 
that oould not exist If the race obtained but its mathematical pro- 
portion of ancestral peculiarities, arguments based on the mathe- 
matics of the case avail little in the discussion. 

Edwabd H. Wiluamb, Jun. 
Bethlehem, Penn., April 9. 
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The Great Earthquake of Japan, 1891. By Professor John 
Milne, F.R.S., and Professor W. K, Burton, C.E. With 
plates, by K. Ogawa. Yokohama, 1892. 

In these modem days when photography has assumed such an 
important part, not only in the artistic side of life, but in the work 
of scientific observation as well, it was inevitable that after any 
great natural occurrence like the Japanese earthquake of October, 
1891, the camera should be employed to assist in preserving a 
correct record of its effects. Some of the pictures so taken have 
been reproduced in the Eliropean and American illustrated papers 
and have aided much in conveying to western readers an idea of 
the great destruction caused by this calamity; but none which the 
writer has seen can be compared to the beautiful series of pictures 
contained in the volume named above. 

It is an oblong qnarto, 29 cm. by 41 cm. in size, containing 
twenty-nine full-page heliotype copies of photographs and one 
map. All but three of the photographs were made by the authors 
for the Imperial University of Japan, and are copyrighted in its 



name. They are printed on a fine Japanese paper, which is itself 
a product of the very district shaken by the earthquake. The 
book is published by Lane Crawford A Co., Yokohama, bat the 
press- work was done in Tokyo. It is prepared as a popular 
souvenir of the earthquake, and makes no attempt at any scien- 
tific discussion of the phenomena, the ten pages of introductory 
letter-press on earthquakes in general and the short explanation 
attached to each plate being mainly descriptive. 

In nearly one-third of the plates the objects illustrated are the 
temporary shelters to which the inhabitants were driven. But in 
those which illustrate the mined condition of the buildings and 
bridges, the excellent plates give such perfect details that many 
points of scientific interest can be seen and studied. This is es- 
pecially true of the series of five views of the Nagara iron railroad 
bridge. This bridge consisted of five two hundred-foot spans of 
trussed girders, of which one span fell entire into the river*s bed» 
carrying down with it one end of each of the adjoining spans, 
yet the pictures make plain that the girders themselves were so 
well put together that they are but little injured by their fall. 
Another view shows the approach to this bridge, where the em- 
bankment has entirely sunk away, leaving the rails and ties eigh- 
teen feet up in the air. At another place where the rails have 
been distorted into a serpentine form, the photograph shows three 
distinct horizontal flexures in which the rails are at least two feet 
out of their alignment. Other views again illustrate the crevasses, 
often several feet wide, by which the ground was riven, especially 
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•long tbfl embankments of the riven, and othen the ruins of the 
cotton Bpinniog mill at Na^oya. 

Altogether this album of plates is a most valuable contribution 
to the historj of the earthquake, and ma; well merit a place on 
the shelves of anyone iuterested in Seiamology. 1^ first edition 
of 1,000 copies has all been sold at 6 yen (about (4.50), which is a 
ver; low price for such a volume-, and a second edition ie in 
preparation, perhape read; for iaeue by this time. Tbis will con- 
tain one or two additional plates, and will be sold at a somewhat 
higher price. C. Q. B. 

PriDcelon, April B. 

AMONG THE PUBLISHERS. 
Edoebton Castle's important work an "BcboolB and Haatera 
of Fence," which baa heretofore only been obtainable in an expen- 
sive 4to form, ivill shortly be iaaned by Hacmillan & Co. as a 
volume in the Bohn Library. The reprint will contain all the 



— G. P. Putnam's Boos add to their previous anDOuncemeata 
the following: " Mtilerialism and the Modem PhyeioloKV of the 
Nervous system," by William H. Thomson, H.D., professor of 
Materia Hedica and Diseases of the Nervous System in the Miedi- 
cal College of New York, Thla volume, which will be illustrated, 
comprises the material (revised, with some additions) of two lec- 
tures recently delivered by the author before Columbia College, 
and at the HcGill University, Montreal. Professor Freeman, 
whose sudden death a fortnight back has caused to be left un- 
finished a good deal of important literary work, had just before 
his death completed tbe proof-reading of the last pages of "The 
Story of Sicily," which he had prepared for the Story of the 
Nations Series. The preface to the volume, which he had not 
completed, will now probably be written by bis son-in-law. Pro- 
fessor Arthur Evans. 
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venient, for 2 months' trial subscription. 

N. D. C. HODGES, 

874 Broadway, - - - NEW YORK. 
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Review. 
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By William H. Floweb, C.B., Director in the British Natural His- 
tory Museum. With 27 Illustrations. 12mo. Cloth, $1 00. 

" The author admits that there are 8,800 separate treatises on the horse already 
published, but he thinks that he can add sometnlug to the amount of useful informa- 
tion now before the public, and that something notheretofore written will be found 
in this book. The volume gives a larve amount of information, both scientific and 
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Bv H. Marshall Ward, F.R.S. With 58 Illustrations. 12mo 
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cause it wiU lead them from the contemplation of superficial appearances and those 
generalities which are so misleading to the immature mind, to a consideration of the 
methods of systematic investigation."— Boston Beacon. 
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The American Geologist for 1892. 
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Lafayette CoUege ; Dr. Pkrsifor Frizbr, Penn. Hort. Soc; Prof. F. W. Craoin, Colorado College; 
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Geological Survey; Prof. I. C. Whitk, University of West Virginia; Prof. N. H. Winobxll, University 
of Minnesota. Now in its IXth volume. 98.50 per year. Sample copies, 80 cents. Address 

THE GEOLOGICAL PUBLISHIirG CO., Kinneapolis, Kinn. 
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NEW YORK, APRIL 33, 1892. 



THE LOAN COLLECTION OF OBJECTS USED IN 

WORSHIP. 

The ceremoDies at the opening of the Loan Collection of 
Objects used in Worship at the Museum of Archaeology of 
the University of Pennsylvania took place on the afternoon 
of the 16th of April, in the large hall of the library building, 
in the presence of a large audience of invited guests and 
members of the University Archaeological Association. Ad- 
dresses were made by Dr. William Pepper, provost of the 
University, the Rev. John S. Macintosh, D.D., LL.D., 
the Rev. Dr. Marcus Jastrow, and Mr. Charlemagne 
Tower, president of the Department of Archaeology. Dr. 
Macintosh, in his address entitled ** Musings in the Pantheon 
of the East/' dwelt upon the evidences of the unity of the 
human race to be found in the various religions represented 
in the collection. Dr. Jastrow, in conclusion, said, ''Few 
in number as yet are the universities which have endowed 
chairs for the history of religions ; a beginning has been in- 
augurated by which to interest American thought in this 
special work. Collections of religious emblems like the one 
we are about to open to-day contain the way-marks on the 
roads and by-ways which the human family has been taking 
up to this day. As yet there exists in the world only one 
museum where these way-marks can be studied ; it is the 
Mus^e Guimet in Paris. And our collection here is the first 
attempt of the kind in our country/' 

The collection is divided into sections, each of which was 
either arranged and described by a special student, or by the 
curator with the aid of native oriental scholars. Each sec- 
tion of the catalogue, a closely-printed octavo of 174 pages, 
is prefaced by a sketch of the religion to which it refers, 
while the details regarding each object comprised in the 794 
catalogue entries are given in appended notes. The sections 
comprise Religions of Ancient Egypt, by Mrs. Cornelius 
Stevenson; Religions of India: Vedism. Brahmanism, Bud- 
dhism, and Jainism, to which Suamee Bhaskara Nand Sara- 
swatee of Jodhpur lent valuable assistance; Religions of 
China, divided into the State Religion, Confucianism, Wor- 
ship of Ancestors, Taoism, Buddhism, and Thibetan Bud- 
dhism, arranged with the aid of scholarly Chinese; The Re- 
ligion of the Chinese in the United States, under which is to 
be found an almost complete collection of the idols, shrines, 
amulets, implements for divination, with incense, paper 
money, and offerings used by our Chinese residents, includ- 
ing two practical shrines with all of their appurtenances, one 
of the Qod of War and the other the shrine erected at the 
New-Year; Religions of Japan: Shintoism and Buddhism, 
collated with the aid of resident Japanese students; Moham- 
medanism, by Dr. Morris Jastrow, professor of Arabic in the 
University of Pennsylvania; Native American Religions, 
comprising the North-west Coast, United States, Mexico, 
Yucatan, San Domingo, and Peru, by Dr. Daniel G. Brinton ; 
Religions of Polynesia, by Dr. Brinton; Religions of the 
Baulu Tribes of Africa, by Rev. Dr. Robert Hamill Nassau ; 



and, in conclusion, a section devoted to charms and amu- 
lets. 

The collection represents forty- five individual donors and 
lenders, besides several institutions and societies, including 
the Smithsonian Institution, Washington, D.C., the Numis- 
matic and Antiquarian Society of Philadelphia, and the 
Board of Foreign Missions of the Presbyterian Church in 
the United States, whose Missionary Museum constitutes the 
njcleus of the exhibition. The plan of the Mus6e Guimet 
has in general been followed, but the collection has a much 
wider range than the great Paris museum, although inferior 
to it in point of intrinsic value and artistic beauty of the 
specimens, every object in the Guimet Museum being a 
gem. 

The educational value of the collection has been the first 
thing considered* and whatever are its deficiencies, it is 
highly suggestive throughout, and an endeavor has been 
made to supply the notable gaps by means of notes in the 
catalogue. 

The exhibition has been the means of bringing to light 
many objects of scientific importance, whose possessors were 
unaware of their significance and value, and making them 
available for the purposes of study. It marks an event in 
the history of scientific work in its special field in Philadel- 
phia, where the study of the history of religions, the object 
of a highly successful course of lectures during the past 
winter under the auspices of the University Archaeological 
Association, has lately received much attention. 



THE BROOKLYN INSTITUTE BIOLOGICAL 

LABORATORY. 

The location of the Biological Laboratory, at the head of 
Cold Spring Harbor, is one of the most favorable on the 
coast. The country around is high and rolling, with abun- 
dant forests, glens, and small streams, affording most excel- 
lent hunting ground for every form of animal and vegetable 
life common to our climate. Just above the laboratory is a 
series of three fresh-water ponds, each fertile in its own 
peculiar forms of fresh- water life, and through which flows 
the water of Cold Spring Creek. Just below the Laboratory 
is the harbor of Cold Spring, divided by a sandy neck into an 
inner and an outer basin. These basins afford a great variety 
of marine life, and the channel between the inner and outer 
basins has a varied and vigorous growth of algae, molluscs, 
and echinoderms. The outer basin has shallow fiats, banks, 
and eel grass, sheltered pools, oyster-beds, and other favora- 
ble conditions for collection and study. The outer basin 
opens widely into Long Island Sound, whose coast is ex- 
ceedingly varied in character for twenty miles in either di- 
rection. 

The main Laboratory occupies the first floor of the New 
York State «Fish Commission Building, and is a room thirty- 
six feet wide and sixty-five feet long, provided with ample 
light from every side. It is furnished with laboratory tables, 
aquaria, hatching-troughs, glassware, and all the apparatus 
and appliances required for general biological work. Into 
the Laboratory is conveyed a bountiful supply of the water 
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of the Cold Spring for use in the aquaria and troughs. This 
water is pure, has the same low temperature throughout the 
year, and is the water used so successfully by the New York 
State Fish Commission in hatching and growing salmon, 
trout, and other food fishes. The Laboratory is also sup- 
plied with an abundance of salt-water, which is pumped up 
from the harbor into a reservoir, from which it runs into the 
Laboratory. 

The station is provided with two small row-boats and a 
naphtha launch, together with nets, trawls, and dredges for 
use in collecting and dredging. The main Laboratory is fur- 
nished with both fresh and salt-water aquaria, with a Becker 
microtome and a Mi not microtome, together with many 
smaller instruments and appliances. Near the main Labora- 
tory is a photographic room, with a dark i*oom and a work- 
room adjoining. These rooms are provided with a general 
photographic outfit, a photomicrographic apparatus, a helio- 
stat, and the necessary appliances for practical photography. 

Each student is provided with dissecting instruments, 
chemicals, and glassware to be used in the dissection, prepa- 
ration, and study of tissues. Students who own microscopes, 
or who can borrow them for the summer, are respectfully re- 
quested to bring them to the Laboratory for their own individ- 
ual use. Microscopes will be provided for those students who 
cannot provide themselves with instruments. 

The New York Fish Commission very kindly grants the 
use of the main Laboratory room for biological study during 
the summer months, when it is not required by the work of 
the Commission. 

The other buildings and the grounds used by the Biological 
Laboratory are the property of the Wauwepec Scientific So- 
ciety of Cold Spring Harbor, and the use of them is gener- 
ously donated by the Society for the benefit of the instruc- 
tors, specialists, and students who are in attendance at the 
Laboratory. 

A general course in biology adapted to meet the wants of 
those who desire to obtain a general and working knowledge 
of biology either for use in teaching or in preparation for 
special work will be given during the first six weeks of the 
session. It will consist primarily of laboratory study of 
specimens illustrating leading types of animal life. The 
practical work will be accompanied by lectures giving an 
outline of systematic zoology, for the purpose of showing the 
relations of the forms studied to other animals. The lectures 
will also touch upon various matters of general biological in- 
terest. The types studied will comprise forms of life repre- 
sented in the waters of Long Island Sound. 

Accompanying this course of laboratory work and lectures, 
instruction will be given in methods of mounting objects and 
in the preparation of microscopic sections. Opportunity will 
also be given for collecting and surface skimming. 

A special feature of the Laboratory will be an extended 
course in the methods of bacteriological research. The course 
will consist of laboratory work on the culture and propaga- 
tion of bacteria, the identification of species, and of lectures 
and demonstrations by the director. The number of students 
admitted to this course is limited, and only those who are 
well prepared by previous study and experience in biological 
or medical work will be admitted to the course. 

Students who pursue the general course of instruction 
during the summer, and who have time for extra work, are 
given the instruction and facilities necessary to enable them 
to carry on special investigations, while those students who 
have already gained the knowledge and experience which is 
provided by the general course, will be permitted to give 



their entire time to special work. No special courses will be 
laid down in advance, but each student will be at liberty to 
arrange with the director of the Laboratory for such a course 
or courses as may be practicable. 

Each lecturer will be provided with extra laboratory space 
in which to carry on his own private investigations so long 
as he shall remain at the Laboratory, and will not be called 
upon to give any instruction outside of his lectures and such 
directions for work as may accompany his lectures. 

The Laboratory will open for the season on Wednesday, 
July 6. The regular session for students will continue from 
that date until Wednesday, Aug. 31. 

The tuition fees will be, — for the full term, eight weeks, 
$25; for the first six weeks, $20; for the first four weeks, $15; 
for the last four weeks, $15. 

The tuition is payable $10 on registration as a student, and 
the balance during the first week of attendance. Each stu- 
dent will be entitled to attend all the lectures delivered at 
the Laboratory, to the use of the Laboratory and its ap- 
pliances, subject to the regulations established by the director 
and board of managers, and to all the facilities for collecting 
specimens which are possible with the launch and other boats 
provided by the Laboratory. 

The number of students for the season of 1892 is limited to 
thirty. The Board of Managers reserve the right to admit 
as students only those whose training qualifies them to make 
the best use of the Laboratory and its facilities for study and 
research. Applicants for admission to the Laboratory should 
state what work in botany or zoology they have already 
done, and what course they would like to pursue the present 
season. 

A good reference library will be placed at the service of 
students, and a collection of algae will serve to guide students 
in marine botany. In addition to the regular lectures given 
in connection with the laboratory work, evening lectures 
will occur two or three times a week, illustrated by the aid 
of a magic lantern. The lantern is provided with a vertical 
attachment and with large and small cells, in which forms 
of life may be placed and their structure exhibited on the 
screen. A microscopic attachment to the lantern will enable 
lecturers to demonstrate points in minute anatomy, and a 
large collection of lantern slides of biological subjects will 
furnish the means for comparison of many allied forms and 
structures. 

The evening lectures will be open to the public, and per- 
sons interested may secure admission to the entire course. 

Arrangements have been made with residents at Cold 
Spring Harbor to provide very good and comfortable rooms, 
with board, a few minutes* walk from the laboratory, at rates 
varying between six and eight dollars per week. 

A new dining-room has been provided close by the Labora- 
tory, and excellent board will be provided to such ofiScers 
and students as may choose to avail themselves of it at $5 per 
week. It is expected that a majority of the officers and 
students will board at the dining-room and take rooms at the 
residences near by. The expense in this case will be as be- 
fore, between seven and ten dollars for board and room. 

Accommodations can be secured at either of the large, ex- 
cellent, and quiet hotels that overlook the harbor, and are 
fifteen minutes' rid6 by boat or carriage from the Laboratory « 
at rates varying between eight and fifteen dollars per week, 
according to the size and location of rooms. The hotels are 
known as the Glenada, Laurelton, and Forest Lawn. 

Full information will be given concerning rooms and 
board to anyone who signifies an intention of becoming a 
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student at the laboratory, and both board and room may be 
engaged in advance by application to the director of the 
Laboratory. 

For further particulars inquire of Professor Franklin W. 
Hooper, Brooklyn Institute of Arts and Sciences, N.Y., or 
of Professor Herbert W. Conn, Wesleyan University, Mid- 
dletown. Conn. Applications for admission as students 
should be sent to the Institute. 



THE MARINE BIOLOGICAL LABORATORY. 

The corps of instructors this year consists of Dr. C. O. 
Whitman, director, professor of zoology, Clark University; 
editor of the Journal of Morphology ; H. C. Bumpus, asso- 
ciate professor of zoology, Brown University; E. G. Conklin, 
professor of biology, Ohio Wesleyan University ; Pierre A. 
Fish, instructor in physiology and anatomy, Cornell Uni- 
versity ; Jacques Loeb, professor of physiology, Bryn Mawr 
College; W. A. Setchell, instructor in botany, Yale Univer- 
sity; Sho Watase, assistant in animal morphology, Clark 
University ; W. M. Wheeler, assistant in animal morphology, 
Clark University; Ryoiche Takano, artist; G. M. Gray, 
laboratory assistant; J. J. Veeder, collector. 

In addition to the regular courses of instruction in zoology, 
botany, and microscopical technique, consisting of lectures 
and laboratory work under the direct and constant super- 
vision of the instructors, there will be a number of lectures 
on special subjects by members of the staff. A course of 
lectures in embryology will be given by Professor Whitman ; 
in biological physiology, by Dr. Loeb; and two or more 
courses in invertebrate zoology, by Dr. Bumpus .and Dr. 
Wheeler. 

There will also be ten or more evening lectures on biologi- 
cal subjects of general interest. Among those who may con- 
tribute these lectures and take part in the discussions upon 
them may be mentioned, in addition to the instructors above 
named, the following : Dr. H. Ayers of the Lake Laboratory ; 
Professor H. H. Donaldson, Clark University; Professor 
William Libbey, Jun., Princeton College; Dr. Warren P. 
Lombard, Clark University; Professor Charles Sedgwick 
Minot, Harvard Medical School: Professor E. S. Morse, 
Salem; Professor H. F. Osborn, Columbia College; Professor 
W. T. Sedgwick, Massachusetts Institute of Technology; Pro- 
fessor E. B. Wilson, Columbia College. 

The Laboratory is located on the coast at Wood's Holl, 
Mass., near the Laboratories of the United States Fish Com- 
mission. The building consists of two stories — the lower 
for the use of teachers and students receiving instruction, the 
upper exclusively for investigators. The Laboratory has 
aquaria supplied with running sea-water, boats, a steam 
launch, collecting apparatus, and dredges; it is also supplied 
with reagents, glassware, and a limited number of micro- 
tomes and microscopes. By the munificence of friends the 
library will be provided henceforth not only with the ordi- 
nary text-books and works of reference, but also with the 
more important journals of zoology and botany, some of 
them in complete series. 

The Laboratory for investigators will be opeb from June 1 
to Aug. 30. It will be fully equipped with aquaria, glass- 
ware, reagents, etc., but microscopes will not be provided. 
In this department there are twenty-four private laboratories 
supplied with aquaria, running water, etc., for the exclusive 
use of investigators. 

Owing to the growth of the Laboratory and the great de- 



mand for tables, the trustees have voted to enlarge the 
present building so that a spacious new wing will be ready 
for use on July 1. Those who are prepared to begin original 
work, but require supervision, will occupy tables in the gen- 
eral laboratory for investigators, paying for the privilege a 
fee of fifty dollars. The number of such tables is limited to 
ten. An elementary course in investigation will be intro- 
duced this season, designed to meet the needs of those who 
have completed the general courses in the Students^ Labora- 
tory. Definite problems of limited scope will be assigned 
and worked out as a means of training in the ways and 
methods of research. The fee for this course also will be 
fifty dollars, and the number of tables will likewise be limited 
to ten. For the completion of any considerable piece of in- 
vestigation, beginners usually require from one to three 
full years. It is not e.ipected, therefore, that the holders of 
these tables will finish their work in a single season. The 
aim is rather to make a secure beginning, which will lead to 
good results if followed up between sessions, and renewed, 
if need be, for several successive years. 

The Laboratory for teachers and students will be opened 
on Wednesday, July 6, for regular courses of seven weeks 
in zoology, botany, and microscopical technique. The num- 
ber admitted to this department will be limited to fifty, and 
preference will be given to teachers and others already quali- 
fied. By permission of the director, students may begin their 
individual work as early as June 15 without extra charge, 
but the regular courses of instruction will not begin before 
July 6. Though more advanced students who may wish to 
limit their work to special groups will have an opportunity 
to do so, the regular course in zoology, in charge of Professor 
Bumpus, will embrace a study of the more typical marine 
forms and elementary methods of microscopical technique. 
Mr. W. A. Setchell will have charge of the work in botany. 
The tuition fee is thirty dollars, payable in advance. Appli- 
cants should state whether they can supply themselves with 
simple and compound microscopes. Microscope slides, dis- 
secting and drawing instruments, bottles, and other supplies, 
to be finally taken from the Laboratory, are sold at cost. 
Further information, if desired, may be had by addressing 
Professor Hermon C. Bumpus, Wood's Holl, Mass. 

Applications for places in either department should be ad- 
dressed to Mrs. Anna Phillips Williams, secretary, 23 Marl- 
borough Street, Boston. 

Rooms accommodating two persons may be obtained near 
the Laboratory, at prices varying from $2 to $4 a week, and 
board from $4.50 to $6. By special arrangement, board will 
be supplied to members at The Homestead at $5 a week. 

A Department of Laboratory Supply has been established 
in order to facilitate the work of teachers and others who 
desire to obtain materials for study or for classes. It is pro- 
posed to furnish, e.g., certain sponges, hydroids, starfishes, 
sea urchins, marine worms, crustaceans, mollusks, and verte- 
brates, preserved in good condition, at fair prices. Orders 
for the coming college year should be given as soon as possi- 
ble. Circulars giving information, prices, etc., may be ob- 
tained by addressing the Department of Laboratory Supply, 
in care of the secretary. 

Wood's Holl, owing to the richness of the marine life in 
the neighboring waters, ofPers exceptional advantages. It 
is situated on the north shore of Vineyard Sound, at the en- 
trance of Buzzard's Bay, and may be reached by the Old 
Colony Railroad {2^ hours^ from Boston), or by rail and boat 
from Providence, Fall River, or New Bedford. Persons 
going from Boston should buy round-trip tickets (|2.85). 
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The annaal report of tbe trustees, containiDg an account 
of tbe orgaDtzation and work of the Laboratory, may be 
obtained from the secretary. 



HOMOPTERA INJURIOUS TO GRASSES. 

Ahomo the many insects that are destructive to the grawes 

the little leaf-hoppers take a very prominent place, and the 

writer is of the opinion that, although their work is often or 

for the most part entirely overlooked, they are really re- 




also qait« abundant and widely distributed, but seems to oc- 
cur more especially around the borders of thickets and in 
grassy woodland. 

Perhaps the most abundant and widely distributed apecies 
of all is the Deltocephalvs inimicue of Say. lu work ranges 
all through the season, and it may even be found cm warm 
days in winter. 

The insect is nearly a fourth of an inch in length and of a 
grayish color, tbe most distinctive marks being the black 
dots on head, front portiOQ of thorax, and on the scutellum; 
two on each, as shown in the accompanying figure. 

Another species which occurs, at times in immense num- 
bers, is the DettoceiAaliu ddnli* of Ubler. This is smaller 
than the preceding species, but without a careful examina- 
tion msy be very easily confused with it. It is quite uniform 
in color, and without the black dots chsracteristic of thst 
form. Its distribution is probably very wide, though it has 



Fio. 1. 
Dledrocepbal* moUlpM lOrtslDsl). 

sponsible for much of tbe damsge accredited to other insects 
or to drought. Studies carried on during tbe last few years, 
and which have been reported in bulletins of the United 
Stales Department of Agriculture ' * and of the Iowa Experi- 
ment Station," lead to the opinion that from one-fourth to 
one-half of the crop is lost regularly as a result of their work, 
and that a large part of this loss could be saved by the adop- 
tion of remedial measures. It seems also, at least for blue- 
grass in Iowa, that the common affection known as "silver- 
top " b to he charged against these same insidious enemies.' 
While there are many different species concerned in this 
work, many of vfhich have still to be studied, and repre- 
senting the families JaeeicUB, Cercopidce, and Fuigoridce, 





not as yet been reported from as many localities as tbe pre- 
ceding species. 

Aside from these especially abundant species there are 
many others belonging lo the genus Deltocepkatua, which 
seem to he coQ&ned (o grasses as their food plant. D. aayi. 
D. harrisii, D. mdelieimerii, and others having been taken 
in greater or less abundance in sweepings from grass. 

Cicadvia exttioaa Ubler was flrst described as a wheat 
pest, but it has proven a general grass feeder, and must be 
enumerated among the species affecting this crop. It is 
about two-tenths of an inch in length, of a brownish color, 
and the wings are quite distinctly marked with dark veins. 



the most numerous, and I think the most destructive, fall in 
the family Jasaidce, and a few of the more common ones 
may be enumerated here. 

Diedrocephala mollipes is a grass-green species about one- 
third of an inch in length, and its general form, as well as 
the larva and pupa are shown in the accompanying figure. 
It occurs abundantly all over the country, but may be no- 
ticed more abundantly some seasons than others, and it shows 
a preference for ground that is moist rather thsn for very 
dry localities. 

A quite similar species, Diedrocephala novebortuxnaU, is 

> Bullstln NO. IS. DlrlaloQ of Kutomalon, Dalted 3tu«i Dtptrtmant ot At- 
rlonlture, pp. 20-41. 

> BulloilnNo. 23, DiTlglon o[ EntomologT. United SlAMs DaputmaDt ot Ag- 
rtCiUlars, pp. E8-M. 

■ BuUellaNo. 18, loHKiparlmentSlMlon, pp. W-IOl. 
1 BuUatlii So. IS, low* Bxpai^mant Sutlou, pp. KS-ISL 
' Procacillnn of (tiB Society tor FromotloD of Acrlcultural Sclsnca (16W). 




The figure shows its form and the arrangement of the mark- 
ings of the body. 

Agallia aanguineolenta Frov. is an interesting little spe- 
cies, often secured in grass and conspicuous in very early^ 
spring, as the adults can be seen in great numbers under the 
grass or, on warm days, hopping about on the leaves. It 
has proved, however, to favor clover as its food plant, and 
probably feeds on grass only during fall, winter, and early 
spring. It is about one-eighth of an inch in length, quite 
broad, about half as wide as long, and marked with numer- 
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oas dark blotches and short slripes, especially on the vin^. 
This species appears to be double-brooded in the latitude of 
. Iowa, thougb it is possible that three broods tnaj occur. 

The habit these insects have of hopping into the air on 
the least dieturbance renders them open to direct attack with 
the " bopper-dozer " principle, which has been nsed so exten- 
sively in the coatesls with the Rocky UoaDtain Locust. 

We have found, however, that a very simple plan of using 
this principle is the most effective in securing the leaf-hop- 
pers. It consists in coating the upper surface of a sheet of 
sheet-iron with coal tar, attaching cords at either end, and ' 
also in the centre if it is very long, with which to draw it. 




and then it is drawn over the lawn or pasture at a moderate 
walk by a boy or man at each end. 

As soon ai the sheet becomes covered with hoppers so that 
all are not held when they strike the pan a new coat of tar is 
applied. On an extensive scale this can be used at a cost 
of but a few cents per acre, and is applicable to large 
pastures and meadows. Upon lawns and pastures the treat- 
ment may be applied at any time when the hoppers appear 
numerous, but in meadows it is not applicable while the 
grass is in bloom on account of the accumulation of pollen 
on the sheet. In general, the best time to apply it is in early 
May and again, if hoppers are present, in summer, directly 
after the hay-crop has been secured. Herbert Obboek. 

Anwt, Iowa. 

ASTHONOMtCAL NOTES. 

Tbk following is an ephemeris for the comet discovered by 

Denning on Uarch 18. The epoch is for Berlin Uidnighl: — 

R.A. Dec. 

h. m. s, o ' 

April 26 2 18 44 -f 58 S.e 

26 23 16 67 53.7 

27 27 43 67 41.4 



32 



67 



May 1 



36 23 57 15.9 

40 36 57 2.8 

44 46 66 49.6 

48 49 66 36.0 

62 49 66 22.2 

4 2 56 46 66 8.3 

6 3 37 66 64.2 

6 3 4 24 55 64.2 

7 3 8 6 + 66 25.6 
This comet is now increasing its distance from the earth, 

but in the autumn the comet will again approach the earth, 
and observations will be passible far into next December. 



The following is an ephemeris for the comet discovered on 
March 6 by Dr. Swift of Rochester, N.T. The epoch is for 
Berlin midnight: — 

R.A. Dec. 

h. m. s. o ' 

April 26 22 14 21 -|- 16 10.0 

26 17 30 16 57.9 

27 20 37 17 45.0 

28 2.S 42 18 31,2 

29 26 46 19 16.6 

30 29 48 20 1.2 
Hay 1 22 32 49 20 44.9 

2 36 48 21 27.8 

3 38 46 , 22 9.8 

4 41 42 ' 22 61.0 
G 44 36 23 31.4 

6 41 29 24 11.1 

7 22 60 20 +24 60.0 
These ephemerides are taken from No. 3,082 or tbe A&tr o 

nomieche Nachrichten That for comet Swift was computed 
by Dr. Lamp, and that for comet Denning by Dr. Schorr. 

The new star in Aurigfe has now become so faiot that it 
can be observed only in the larger telescopes. Jt is fainter 
than the ]3ih magnitude. G. A. H. 



NOTES AND NEWS. 



Hr. G. C. Oreen records in Nature Notes for April a cur- 
ious reminiscence with regard to a pair of jackdaws kept by him 
at Modbury Vicarage, South Devon, about twenty years ago. 
They hail been taken from Ibe nest, and during the first summer 
their wings were slightly clipped. After this their wings were 
allotred to srow, and they liv^Ki at full liberty in the garden. 
Thej were perfectly lame, and n-ould come at call and feed out 
of the band, would come into the house, and in the morning 
kno^k at the windows to ask for some breakfast. In the spring 
they used to fiy sway and join their wild companions, make tbcir 
nests, and rear a family ; but when this was over they came back 
to the garden again, fed from tbe band, and were as tame as ever. 
But the curious tbing was, that after one or two seaeona they 
brought another jackdaw with them, presumably the youm; of 
one of Ihem, wbicb wb4 ju^t as tame as themselves, although 
nothing had ever been done to lame it, so that it was impossible 
to tell which were the original favorites, and which was tbe new 
one. Moreover, when after a few years one of these jackdaws 
was accidentally killed, another was brought by the other tno. 

— A Seaside Latmratory of Natural History, in connection with 
the Leiand Stanford. Jun , University, u-ill be opened during the 
coming summer at PaciRc Grove, Cal., on the Bay of Monterey, 
about halt-way between Monterey and the Point of Pines. Tlila 
laboratory will be for the purposes of investigation in the life- 
hislorj of tbe marine animals and plants of this coast. It will be 
under the direction of ProfesBors Gilbert, Jenlcins, and Campbell 
of the chairs of loology, physiology, and botany respectively. It 
will be open to naturalists and others wishing to mate special in- 
vestigations in the anatomy or life-hlstoTj of animals and to teach- 
ers of natural science. For further details those Interested may 
app)^ to any of the directors at Palo Alto, Cal. 

— In a discussion on diphtheria, published in the British Medi- 
cal Journal lot Sept. 19, 1891, Dr. Russell cited several instances 
in which steam had seemed to be an active factor in the propaga- 
tion of the disease. Hot woter and steam from a brewery were 
introduced into some old ceeepools and evidently waked into ac- 
tivity germs which, if undisturbed, would have remained dor- 

— A new edition of 8. Dona Horton's " Silver in Europe " will 
be published immediately by the Hocmillans. The author has 
made some additions of importance to this edition in view of the 
present attitude of Congress on the question of free silver. 
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CURRENT NOTES ON ANTHROPOLOGY. — IV. 

[Edited by D. O, Brinton, M.D., LL.D.^ 

The Study of Jargons. 

Only lately have linguists awakened to the extreme 
value of the study of jargons, and of hybrid and mixed 
languages. The fact is that in such we have the nascent 
x^ondition of speech, the parturition of language, caught in 
the act. The phonetic and grammatic laws we see at work 
in the formation of a jargon are the same which have given 
to all existing tongues their form and idealogy. 

The linguist to whom we owe the most in this new field 
is Hugo Schuchardt of Gratz. His works, published by 
the Imperial Society of Vienna, have presented especially 
the mixed dialects arising from the intermingling of Span- 
ish and Portuguese with the native tongues of Insulindia. 
His analyses of them are masterful, and may justly serve as 
models for all similar researches. 

More interesting to American readers is the recent publi- 
cation of Dr. Karl Lentzner of Berlin, **W6rterbuch der 
englischen Volkssprache Australiens.'^ It is in English in 
spite of this German title, and presents glossaries of Austra- 
lian, Anglo-Indian, Pidgin English, West Indian and South 
African words. He adds an appendix, with numerous ex- 
amples, and a discussion of these curious forms. 

The book offers racy material for a magazine article, is 
full of quaint and humorous expressions, and tempts to 
numerous extracts. But it is enough to name it here, that 
it may not be overlooked by those who are interested in 
*'' Americanisms,^' folk-lore, slang, and such developments 
of language. 

The Lotos^Eaters and the Troglodytes. 



There is something peculiarly attractive in following the 
sKDcient Homeric voyages by the light of modern science. 
Who were the '* mild-eyed, melancholy Lotus- Eaters," who 



dreamily strolled their island shores ? Who the Troglodytes, 
cave-dwellers, speakyig a strange language, which Herodo- 
tus compares to the squeaking of rats ? « 

Two recent articles enables us to answer these questions 
satisfactorily. The one is by Dr. E. T. Hamy, in UAn- 
thropologie ; the other by Rudolf Fitzner in the Globus 
(Band Ixi.). Th6 Lotos Isle was undoubtedly the islaad 
of Djerba, at the southern entrance to the Gulf of Gabes 
(north latitude 38^ 40'). Its population is of unusually 
pure blood, and presents a fine example of the native blonde 
type of Northern Africa. The complexion is a full white, 
or slightly reddish, the head short, the face round, the nose 
straight, the lips thin. In other words, they are entirely 
similar to the Eabyles of the Djudjura, and the Rifians of 
Morocco. All three belong to the true Berbers, and speak 
near dialects of the same tongue. 

The Troglodytes are of the same blood. They also are 
Berbers, of the stem of the Matmftta, living in the moun- 
tainous region between the Gulf of Gabes and the great salt 
lagoon, the Schott El Djerid. There they construct their 
stmnge, boat-shaped, cave- dwellings, just as they did in the 
days of Sallust and Herodotus and long before. 

It is interesting to note that Fitzner (who adds a good 
ethnographic pap of the regency of Tunis) recognizes the 
probable ethnic identity of the Berbers, Iberians and Etrus- 
cans,— -a relationship which I believe I was the first to main- 
tain. 

A Native Maya Historian. 

One of the most interesting documents relating to the his- 
tory of America in the sixteenth century is a narrative of 
the Spanish conquest of Yucatan, written in his native lan- 
guage by a chieftain of one of the subjugated Maya tribes. 
The original text was published complete for the first time 
in Vol. I. of the '* Library of Aboriginal American Litera- 
ture" (Philadelphia, 1881), with an English translation. 
It merited, however, a much more complete analysis than 
was there 'given it, and this it has lately received from the 
competent hand of the eminent linguist, the Count H. de 
Charencey. Jnder the title, '* Chrestomathie Maya d'apr^s 
la Chronique de Chac-Xulub-Chen," he gives us an oc- 
tavo volume of 301 pages containing the original Maya 
text with an interlinear translation in Latin, an exhaustive 
grammatical analysis, and a complete Maya-French vocab- 
ulary. 

M. de Charencey very justly remarks that there is scarcely 
any other American language which presents so much in- 
terest as the Maya, in view of the high civilization of the 
people who spoke it, as well as its own linguistic traits. 
His excellent *' Chrestomathie," therefore, should be obtained 
by all our leading libraries. It is published in Paris, Lib- 
rairie C. Klincksieck, 11 Rue de Lille. 

Dr. Topinard's Latest Work. 

All who know anything about the literature of anthro- 
pology are acquainted with the works of Dr. Paul Topinard. 
and will acknowledge that there are none better on physical 
anthropology. The latest from his pen is '*L*Horame dans 
la Nature" (Paris, 1891), a title which cannot be considered 
a very fortunate one, as it is difficult to imagine where else 
man could be than in nature. But let that pass. The in- 
terest of the volume lies in the more pronounced position 
which the author takes on the theory of human evolution, 
or, as the French prefer to call it, transformation. This 
theory is undoubtedly less popular in France than it was 
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ten years ago, a change mainly owing to direct and indirect 
clerical influence; and it is therefore gratifying to find an 
eminent teacher like Topinard, boldly pronouncing in its 
f&vdr, and declaring that it is the only possible theory ad- 
equate to explain known facts in the physical history of the 
human species. 

The author makes frequent reference to his larger work 
*'' Elements d' Anthropologic General "; but the instructions 
for practical observations and the abstracts of the results of 
other investigators furnished in the present much smaller 
volume, will be sufficient to satisfy those students of the 
subject who feel themselves somewhat appalled by the 
nearly twelve hundred closely printed pages of the '* El 4- 
ments/^ 

Some Native Brazilian Tribes. 

A model ethnographic study is that of some Brazilian 
tribes by Dr. Paul Ebrenreich, published in the second vol- 
ume of the Veroffentlichung aus dem Koniglichen Museum 
fur Volkerkunde zu Berlin, He takes up the Earaya stock 
on the river Araguaya, and some tribes, the Paumari, the 
Yamamadi and the Ipurina on the Purus River. His des- 
criptions meet all our requirements except in the important 
matter of language. This he no doubt designedly omits; 
though he mentions that among the Earaya the men and 
women have separate dialects, rarely, however, radically 
different words. 

Of these little-known peoples he describes the costume, 
house-building, methods of obtaining food, tools, and wea- 
pons, etc. It is curious to note the love of the Karayas for 
taming animals. '^ Their villages resemble menageries.'^ 
Dogs, fowls, cats, peccaries, parrots, even turtles, alligators 
and tapirs, meet the astonished traveller. The native does 
not look upon them as ^' lower animals,^' but quite on the 
«ame plane of existence as himself, and as his friends and 
eompanions. 

The history and extension of the tribes are defined, and a 
number of admirable photogravures set forth truthfully to 
the eje their physical characteristics. 



A MACHINE FOR CHURNING FRESH MILK. 

In Bulletin No. IX. of the Delaware experiment station 
(Newark, Del.,) are given the results of a series of experi- 
ments made to determine the practical value of the butter 
extractor, a machine with which butter may be made directly 
from the freshly drawn milk. 

In principle this machine resembles the DeLaval separa- 
tor, which has now come into general use in creameries and 
large dairies, by which the cream is separated from sweet 
milk by centrifugal motion, but the butter extractor goes a 
step farther, and not only separates but churns the cream. 

The machine operated with was made by an American 
company. It was found to require considerable experience 
to operate it successfully, and the tests upon which the 
station^s comparisons are based were made under the per- 
sonal supervision of the manufacturers of the machine. 
The results were that it was found that while the separator 
and churn obtained 93.34 pounds of butter out of every 100 
pounds in the milk, the extractor obtained but 84.60 pounds, 
a loss of 8 74 pounds, and the butter thus obtained was of 
fiuch quality that it could not be sold in competition with 
butter made from ripened cream. 

In summing up the results of his tests Professor Penny, 
the chemist of the station says : — 



*'As to the relative expense of running in the one case 
the extractor alone and in the other the separator and churn 
together, it is doubtful if a creamery having only one ma- 
chine would save anything in the number of hands em- 
ployed, while in larger establishments the loss, greater by 
8.74 per cent, caused by the extractor is heavier than the 
saving in wages. On a daily business of five thousand 
pounds of milk this deficiency is equal to fifteen or seven- 
teen pounds of butter, yet such a business with the separator 
and churn need not employ more than two men, and the 
extractor could hardly employ fewer. The expense for 
power, etc., is nearly the same in the two cases. It must 
also be considered that while the separator requires the milk 
to be previously heated during much of the year — a simple 
and cheap operation — the extractor requires it to be cooled, 
at least in warm weather, and this calls for a greater supply 
of cool water or of ice — a decided disadvantage and in some 
creameries an unwarranted expense. 

*' Hence one feels justified in concluding that, if the 
quality of the butter be left out of the account, the extrac- 
tor at present offers no substantial advantage that is not 
outweighed by defects, and that it would not allow any sav- 
ing in expense over the process it is designed to supplant. 

*'Runas a separator alone under good conditions, this 
machine ought to give most excellent results, though in 
common with the DeLaval, and doubtless others, it varies 
greatly in skimming power, from causes that are partly un- 
known. As a skimmer it may be considered strictly first- 
class. 

** Although the extractor appears unfavorably in compari- 
son with a much older method, it cannot but be regarded as 
a marvel of inventive and mechanical skill. The surprise 
is in the first instance that it should do its work at all, and 
then, even though it be found wanting, that it should do its 
work so well. It is brousrht at the start into competition 
with a highly perfected machine and a method thoroughly 
understood from many years of experience. Its shortcom- 
ing under the severe test to which il is obliged to submit 
ought not to be cause of disappointment; there is room 
rather for encouragement, because it has done so much. Its 
future development is probably a question of the relative 
merits of sweet-cream butter and sour-cream butter. 

*^ If experience and an educated taste shall finally favor 
the former, the extractor may be expected to take the place 
of the separator and the churn. But unless the decision 
shall fall in that direction, it is doubtful if the new device 
ever comes into general use.^^ 

It should be added to the foregoing that the comparison 
was made with the most perfect method of separating cream 
from milk now known. Had the extractor been compared 
with the old method of raising cream, the outcome would have 
been less unfavorable, as the separator gets out more cream 
than can be raised by gravity. 



THE HIGHER EDUCATION OF THE DEAF.' 

National Deaf-Mxtte College, 

WAsraNQTON, D.C., April 1, 1892. 

A. L. E. Crouteb, A.m., Principal: 

My Dear Sir.— Your suggestions have received my most serious 
consideration. Allow me to thank you for the assurances of your 
friendly regard for the college and your appreciation of the value 
of the work it has already done. More grateful to the officers of 
the college than any written words could be, is the record of your 

> Replf or President GalUudet to the letter by Principal Cronter published 
In Science for April H. Reprinted from tbe Silent Woi Id. 
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past efficient support of its work by the Bending of a large com- 
pany of students to it well prepared to enter and to profit by its 
a i vantages. 

The proposal that the college should provide oral recitations for 
students that have been able to engage In such recitations in the 
schools in which their preparation for college has been completed, 
appears at first glance to be a very natural and proper one. A 
full study of the subject, however, discloses objections which to 
many minds will seem very serious. First Of all should be con- 
sidered the expense of carrying your suggestion into effect, not 
for a single year only, which would be small, but for the five 
years of the college course, which is quite another matter. The 
time and strength of the professors now at the command of the 
college are fully consumed with the duties at present assigned to 
them, and were separate oral recitations provided for orally taught 
members of each class, a complete duplication of the faculty 
would be demanded, and this not only as to numbers, but also as 
to ability, qualification, and experience. Such an increase of our 
teaching corpd would involve an additional annual expense of at 
least ten thousand dollars. 

The whole force of your suggestion rests, if I mistake not, on 
the statement that the pupils of oral schools ** hesitate, and object, 
and refuse, when directed to Kendall Green, not because it is not 
a good school, nor because its professors are not competent men, 
but because of a well founded fear that that which they have 
spent much time and labor in gaining, namely, their speech and 
their ability to read speech, may be very seriously impaired " by 
the lack of oral recitations in the college. Now I will lay no 
stress, as many would, on the admission made in stating this 
point, that the speech and power to read the lips of others, gained 
only at great cost by the orally taught deaf, are possessions which 
may easily be lost; for my experience leads me to have much more 
faith in the security and permanence of these valuable acquisi- 
tions than you and Mr. Greenberger seem to enjoy, and my rea- 
sons for this stronger faith will presently appear. 

It is not true, as the uninformed reader would infer from your 
better, that the orally taught deaf of the country have never en 
joyed the advantages of the college. Pupils from the Clarke In- 
stitution, from the Boston Day School, from private oral schools, 
from Mr. Greenberger*s school, and last, but not least, a pupil who 
had for several years the special training of Professor Alexander 
Graham Bell, have been connected with our college for longer or 
shorter periods, one of them graduating with honor from our sci- 
entific course. None of these students enjoyed the advantages of 
oral recitations in the college. They had no special teaching in 
speech or lip-reading. They did, however, have considerable 
practice in speech while connected with the college. 

No complaints came to me from these pupils, nor from any of 
their friends, while they were with us or after they had left us, 
that their powers of speech and lip-reading were even temporarily, 
much less permanently, impaired by their connection with the 
college. The father of one of Mr. Greenberger's pupils, who was 
for two years a student here, writes, under date of March 29, 1892 : 
'*In reply to your inquiry I desire to say that H. did not speak 
quite as well on his return, perhaps because that at college he had 
not as much chance to use his lips as he did while at school in 
New York, but since he is home, our conversation at home, as 
well as in our business with him, is so frequent, that I am happy 
to say he speaks as well and as understandingly as ever.'' 

The father of another of Mr. Greenbergers pupils who pursued 
otu* full scientific course, taking the bachelor's degree, says in a 
letter just received: '* I do not think my son's power of speech 
and ability to read the lips were injured in the least by his taking 
a course in your institution." 

Four others of the orally taught pupils to whom I have just 
referred have informed me within a few days that, on the testimony 
of their friends, they experienced no permanent injury to their 
powers of speech and of lip-reading in consequence of their con- 
nection with the college. And the friends of two of these thought 
their speech improved while they were in college. 

Now, in considering the cases of these orally-taught pupils to 
whom reference has been made, it must be kept in mind that they 
were all connected with the college at periods when no instruction 



in speech and lip-reading was afforded to any student. And yet 
it appears that not one of these young people, representing as they 
did the leading oral schools of the country, suffered any perma- 
nent injury to their powers of speech and lip-reading ;while 
students here. What more convincing proof could be given 
that the *' fears" of the oralists voiced in your letter are not 
** well-founded ?'' And if these fears are justly dissipated by the 
records of times when no articulation teaching was afforded in 
the college they surely need be accorded little weight at present, 
when ten instructors are actively engaged in giving daily leaaons 
in speech and lig-reading to the students of the college. There 
are those whose opinions are entitled to respect, who believe that 
the plan put in operation the present year by the college for pre- 
serving and improving the speech of all its students, including^ 
the orally taught, will produce more satisfactory results than the 
one proposed by you, which would involve, inevitably, an increase 
of ten thousand dollars in the annual expenses of the college, and 
this for the sake of a number of students not likely to be more 
than twenty-five. And should the alternative you press in your 
letter as, apparently, an ultimatum, be followed, of establishing a 
college especially for the orally-taught deaf, the increase in the 
expense of their higher education would be much greater than 
even the figure I have named. We are trying an experiment, 
the results of which are thus far encouraging, to continue which 
will involve no increase of expense, while you urge a scheme cer- 
tain to be very costly, and by no means sure to give better results. 
In view of the unprecedented facilities for oral teaching newly 
offered in the college the present year, and which will be continued 
next year, will it not be safe to intrust orally-taught pupils to ua 
for a year or two, or at least until it can be demonstrated that our 
way of preserving and improving their speech is a failure? For 
if it prove a failure, no one will be readier than I to accept such a 
result, and to advocate what you believe to be '* the more excellent 
way." 

The officers of the college are gratified at the profipect of receiv- 
ing a greater number of students from the oral schools than have 
come to Kendall Green in the past, and while they cannot feel 
justified in acceeding to the particular demand of your letter, at 
least until their own experiment has proved a failure, they are 
ready to give the most earnest assurance that, with every orally- 
taught pupil who may seek admission here the coming year, no 
pains will be spared to preserve undiminished whatever powers of 
speech and speech -reading such pupils may bring with them. 

The force at present available for articulation teaching in tbe 
college will make it possible for us to give special individual train- 
ing to such orally-taught pupils as may seem likely to derive more 
benefit from instruction so idSforded, than when given in a class. 

Some editorial comments on your letter, which appear in the 
Silent World of yesterday, leave me to say, in closing, that nothing 
could be further from the truth than an assertion that the present 
attitude and existing arrangements of the college as to oral teach- 
ing put the stigma of governmental condemnation upon the oral 
method. The fact that ten instructors are devoted to the work of 
speech teaching in the college is a sufficient refutation of any such 
claim. It by no means follows because a certain manner of 
using a certain method is found helpful to certain deaf children 
in primary schools, that the identical way of making use of thi» 
method is necessary, or will even lead to the best results, with 
these same persons under the changed conditions of collegiate in- 
struction. And it would be a most distorted inference to conclude 
that because the college gives oral teaching to its students in a 
manner somewhat different from that employed in the pure oral 
schools it is thereby placing a stigma on tbe oral method. 

The editor of the Silent World is quite right in acquitting *' the 
authorities at Washington '* of any such intention, and I trust the 
statements of this letter will give %vings to all his apprehensiona 
on the subject. 

Our directors feel that the existing arrangements of the college, 
under which the essential features of the two leading methods of 
instruction are combined in a manner calculated, as they believe, 
to produce tbe best results, ought to satisfy the friends of both 
methods. 

They have great confidence that results in the near future will 
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prove the wisdom of these plans. And whether this confidence 
be misplaced or not, they think they have a right to expect that 
no unfriendly attitude will be taken towards the college while the 
important experiments only recently begun are being pressed 
steadily to a decisive conclasion. 

Very sincerely yours, 

E. M. Galuludbt. 



THE TEACHING OF SCIENCE.* 

Th£ subject chosen for this paper, The Teaching of Science, is 
a broad one; far too broad for more than a very superficial treat- 
ment in the time allowed, bat it is my purpose rather to call at- 
tention to certain general ideas in which too much of oar modem 
science teaching seems to be at fault, and to try to suggest lines in 
which we may hope for improvement, While I use the term 
" Science." I have particalar reference to the so-called natural 
sciences, though perhaps the ideas are capable of a wider applica- 
tion. 

Among these natural sciences there are certain ones to which 
my attention has been more closely drawn, but I believe the 
principles which should be at the basis of instruction in them will 
apply equally well to all. 

Why do we study the sciences? how far do we attain our ends 
in this study ? and is it possible for us to attain them more com- 
pletely than by our present methods ? These are the three ques- 
tions I desire to consider. 

1. Why do we study the sciences? Were we to judge from 
the great mass of science teaching of the present day, we would 
be obliged to answer unhesitatingly that the natural sciences are 
taught chiefly at least, for the purpose of acquiring certain facts 
which are supposed to be of the necessary stock in trade of a well 
educated man or woman, or perhaps I should speak more correctly, 
were I to say, facts which every well educated person ought once 
to have known suflSciently well to have passed an examination in 
them ; in as much as, for better, for worse, most have forgotten' 
a great share of these acquired facts. I say were we to judge by 
the way science is taught, though few teachers would admit this 
mere acquisition of facts to be their aim in teaching. If we should 
inquire of these teachers, they would undoubtedly tell us of the 
'* disciplinary value, " that vague expression often heard and so 
unsatisfactory to the pupil, as he repeats his amo, amas, amat, or 
pauses to rest on his pons aainarum. 

In all education we have two aims; the direct furnishing of the 
mind with a store of facts and the development of the mind so 
that it can utilize these facts and attain others; we teach, and we 
teach how to learn, Now there are undoubtedly, a vast multitude 
of facts in the natural sciences, which are of practical value in 
e very-day life; but after all these are of little importance compared 
with the tremendous development of the mind which may be 
and ought to be gained by this class of studies. 

The natural sciences are pre-eminently the studies to develope 
the reasoning powers ; every step has been and can be logically 
worked out from the preceding ; nowhere else do we find that 
gathering of facts, perhaps very few in number, under an hypothe- 
sis, and then, by gaining new facts by study and experimentation, 
the development of the hypothesis into a theory and, it may be, 
a law. The best instruction in logic 1 ever had was in a class of 
a dozen or so, where we had each made quite a series of appa- 
rently unconnected experiments in physics, then were given the 
task of arranging our descriptions of these experiments in their 
proper sequence, discussing in the class room our arrangements 
and defending each his own choice. 

The chief aim in the study of science should be this develop- 
ment of the reasoning power ; the teaching of independent 
thought; and the acquisition of facts in themselves, however im- 
portant some of them may be, should invariably be made subor- 
dinate to this. I ought in this connection to refer to what is 
often spoken of as a very important aim of science teaching, that 
of training the power of observation. Of course when rightly 
studied, science does train this power, and even the most superficial 
elementary course in any science cannot fail to make the scholar 

> Read before the Kentucky College AesocUtion at its latett meetiog. 



now and then a little more interested in observing what goes on 
around him than he otherwise would be; nevertheless the train- 
ing of this power is of value only just as far as it is a means of 
training the reasoning power. A man may have a marvellous 
gift of seeing everything and seeing it accurately : but this gift is 
of value to him only as far as he can utilize it as a basis of 
thought; and therefore I would hold that the training of the 
power of observation is embraced under the all important aim of 
science teaching, the development of the mind, the development 
of the power of thought. 

This should be the chief aim of all instruction in natural science ; 
all else is of little use. 

2. Now how far does the instruction given in our institutions 
of learning, our schools, academies, colleges, and universities, 
tend to carry out this idea ? 

Until until quite a recent time there has been little or no in- 
struction in natural science given in our lower schools ; in our 
cities at the present time there is more or less of an attempt being 
made to introduce the study of chemistry and physics. I leave 
out of account for the present the kindergarten, where there 
seems to have sprung up a germ of the true idea of science teach- 
ing. The most that is expected in our common schools is 
that the teacher shall hold a few recitations from a text-book, 
from which the scholar is supposed to familiarize himself with a 
large or small number of facts and possibly to learn the state- 
ment of a few laws or theories. In the higher schools, the acade- 
mies, and some of the colleges, a somewhat greater task is at- 
tempted ; here the text-book is supposed to cover practically the 
whole science and a correspondingly great number of facts is 
sought to be memorized ; with a couple of recitations a week, 
the student is expected to go through ** fourteen weeks in chem- 
istry,'' or physics, or geology, and to have learned the gist of the 
whole science. Here we have a mere feat of memory, of just as 
much value, perhaps, as the committing to memory of so many 
lines of " Paradise Lost,'* certainly no more. In many, perhaps 
most, cases the teacher is as ignorant of the subject as the scholar, 
and must have the text-book continually open in order to recog- 
nize if the answers are correct. One college in Kentucky adver- 
tises to give complete, thorough, and practical courses in each of 
the sciences in a term of ten weeks; think of acquiring chemis- 
try, physics, geology and astronomy in less than a year, and not 
neglecting other studies in the meantime ! Of late, however, it 
is coming to be very generally recognized that scientific instruc- 
tion cannot be imparted without experiment, and so the teacher 
performs before the class some of the simpler experiments. This 
is indeed a step in the right direction, but in most cases only a 
very short step. An experiment merely as something for a class 
to look at or be entertained by is valueless ; indeed the only value 
of an experiment is in making clearer tiie principle it is intended 
to illustrate. If it fails to do this, it fails to accomplish any thing. 
I remember asking a young lady, who had a few months pre- 
viously passed a fine examination in chemistry in one of our 
higher institutions, if she remembered how oxygen was made,, 
*< Oh yes," she said, '' why ! the professor took something black 
and something white, and that was oxygen." Some features at 
least of the experiment had made an impression. In most of the 
colleges and academies for ladies, I think it is no exaggeration to- 
say that science study as usually conducted is of no value ; the 
only science which there is an attempt to study at all thoroughly 
is botany ; and even here it is questionable to my mind if the stu- 
dent get from this any thing which justiOes the time put upon it^ 
except that incidentally the fresh air exercise obtained in gather- 
ing specimens provides that which is much needed by all young 
ladies. The end usually sought is ability to analyse, by the aid 
of tables, the common plants, rather than the study of these 
plants. In no other science is the absurdity of this method of 
study so apparent. In the chemical laboratory it is true that the 
use of analytical tables is a prominent feature, but there seems to 
be at least a practical end attained. Imagine a study of zoology 
or of mineralogy which should find its end, not in studying the 
animal or the mineral, but in merely finding out by a set of arti- 
ficial tables what it is, and we see the fallacy in calling it science. 
I believe it would be better for all students of botany, and I think 
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I may add, of chemistry as well, were all analytical tables de- 
stroyed. 

Tbis brings us to the subject of laboratory work, the sine qua 
non of scienciOc study. This is at the present day, so far ac- 
knowledged that in none of our colleges, and few of our better 
high schools and academies, would the instructors think for an 
instant of trying to teach certain sciences v^^ithout the laboratory. 
We may thank the chemist for the introduction of the laboratory 
idea. But to-day there are few colleges, except the larger, and 
still fewer of our academies, where we find physical or biological 
laboratories ; yet, even with the laboratory, we have by no means 
reached the ideal in scientific instruction, save in a few institu- 
tions. Take, for example, much of the laboratory instruction in 
chemistry. With a book of directions before him, the student 
performs certain experiments; with a set of tables, he goes 
through the process of perhaps separating the metals, and may 
become even a good analyst, without having profitted to any 
considerable extent by his work, all being performed mechani- 
cally, In the physical and biological laboratories there is far less 
danger of this misapplication of scientific study, and this largely 
from the fact that laboratory work in these sciences is a more 
recent idea and less systematized. In oar modern education 
there is a most pernicious tendency, well exemplified in botany 
and chemistry, as we have seen, but found in other studies than 
the sciences, toward machine instruction. Everything is most 
systematically arranged, and students, biight and dull, are all 
dosed with so much per diem. The text-book is made every- 
thing, and the teacher nothing; and, as a result, we are los- 
ing our teachers. Their function seems to be no longer to 
teach, but merely to see that the required dcse is taken. The 
scholar loses his individuality, and merely becomes like the Strass- 
burg goose, cooped up and so much food forced down its throat 
80 many times a day, the only demand being that on examination 
day its liver shall have attained the regulation size. In our 
larger colleges, where each instructor is confined to but one 
branch, and is, as a rule, an expert in teaching that branch, 
things are more as they should be ; the true aim of science stndy 
is more nearly attained. But here these instructors are met with 
the difficulty that the student has so long been the victim of bad 
methods that it is almost impossible to successfully iutroduoe the 
good ones. Then we must further even bear in mind that the 
great mass of the youth of our land do not have the advantage of 
college. It is but a small percentage who even enter the high 
school. Has science nothing to do for those whose school-years 
are few in number and who are to make the great bulk of our 
citizens ? I believe she has, and will try to point out, or at least 
to hint at, what seem to me to be the methods by which science- 
teaching can be made to accomplish its true mission. 

8. That which we must seek to do may be expressed very sim- 
ply. We must seek to so teach science that the student, be he 
man or woman, boy or girl, or even a little child, shall be led to 
think about phenomena. If the great good to be attained by sci- 
ence study is the development of the power of thought, we must 
do all in our power to induce thought. The kindergarten, child's 
play, as too many consider it, may teach us an important lesson. 
It is play indeed, but the child is led to think about his play, and 
the effect of kindergarten instruction may be clearly seen in those 
who have had the advantage of its training. It is surprising how 
few even of our college students are capable of independent 
thought. We see the lack of this thought in the sets of answers 
to examination questions now and then published, generally with 
the idea there is something humorous about them. They may 
for the moment excite our laughter, but rather are they a cause 
for pain, as bitter examples of the deficiency of our system of 
education. I would have science-teaching begin with the first of 
a child's education, or rather it should begin at home, long before 
the child is thought old enough to study the alphabet. If the 
child is taught to notice anything in nature, be it a stone or an 
insect or a little rill of water, he will need but little encourage- 
ment to ask questions about it, and, by a judicious directing, he 
can be led to do his own answering. I have seen a little girl, 
hardly six years old and unable to read, reason out for herself the 
general principles at the t>asis of evolution by merely calling her 



attention to a few little clamps of blue and white and yellow vio- 
lets, growing in close proximity. In the lowest grades of our 
schools the teacher should encourage children to collect all kinds 
of natural objects, and those found in any locality will be am- 
ply sufficient for science study. One of the "plays" in the 
kindergarten is for the children to plant different kinds of 
seeds and watch their growth. Similarities and dissimilarities 
attract attention. We all know the innate desire in every child to 
dig up the recently-planted seed and see how it grows. The kin- 
dergartner wisely utilizes this. 

In the few years of common school, the child will have perbaps 
not the least systematic scientific knowledge, but he will have 
learned to think about all that goes on around him, and then 
when, at a later period, he takes up the sciences systematically, 
he will find that he is already possessed of a great number of facts 
which will almoet arrange themselves, and that not merely in 
an orderly manner but, what is far more important, intelligently. 
In our common schools I would have science instruction given 
from the lowest to the highest grade, and this wholly without the 
aid of text-books. A short time should be taken every day, with 
each class, for this purpose, the teacher endeavoring to interest 
the class and draw them out on some natural object or phenome- 
non. 

It matters little what the particular science chosen may be ; if 
there be one in which the teacher is especially interested, that is 
the one to use; a handful of marbles, a base ball, or a bat, will 
serve to interest the boys and instruct them on many a point in 
mechanics; a few rubber bands stretched across a cigar- box, in 
sound; a mirror, a burning-glass, and a prism, in light; zoology 
affords, throughout its whole field, countless specimens for enter- 
taining instruction to the young; they may in familiar examples, 
and in specimens of their own collection, study the different de- 
velopments and uses of homologous organs, as the arm of man, 
leg of mammal, wing of bird, and fin of fish ; or the different 
modifications of the same organ, as the comparison of the eyes of 
vertebrates with those of insects and molluscs; or the different 
organs used for the same purpose, as the organs of prehension 
in man, monkey, elephant, parrot, snake, lobster, and insect; or, 
on the other hand, they may find it more interesting to study from 
a systematic standpoint, finding out for themselves the differences 
between animals of different classes, as between herbivores and 
carnivores, insect-eaters and rodents, insects and spiders, one- 
shelled and two-shelled molluscs. It may in some localities be 
possible to compare some of these modern forms, as snails, with 
very similar fossil specimens near at hand ; and here we can call 
geology and paleontology to our aid in work with children. And 
again, just to allude to one more science available for this work, 
the kitchen closet, with the occasional aid of a few cents' worth 
of some acid or the like at the drug store, will afford us most 
ample opportunity of impressing the most important lessons of 
chemistry; combustion, respiration and decay, pure air and venti- 
lation, dryness as a disinfectant, fusion, solution and crystalliza- 
tion, and a thousand similars, many of them of great practical 
value in their applications, but far more useful as agencies for 
thought development, come to our mind as possibilities in chem- 
istry as a science for the young. I might take up each science in 
its turn, for each can easily be made to serve its purpose, but 
these examples will illustrate what can be done in any one of 
them ; not one thing mentioned but is within the reach of any 
faithful common school teacher; but how long will it be before we 
see any general materialization of such ideas? 

Thus far I have referred to scientific Instruction in the lower 
schools, which do not so directly concern the members of this asso- 
ciation ; the same principle, however, is applicable to the higher 
schools, and we must not forget that the lower schools, which lie 
at the basis of our civilization, are just what our higher institu- 
tions make their teachers. When the high school and academy 
are reached the possibilities in scientific instruction broaden vastly. 
In the case of those who have had such elementary training as 
described, the task is easy; but the problem is harder with others, 
owing to the difficulty in teaching correct methods of study to 
those who have for a period of years been drilled in bad ones. 
Eight or ten years of learning by rote are enough to unfit a child 
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for anythiog else. Two points we most have before us if the 
scieotific work is to be done for the purpose of attaining its chief 
end : we must as far as possible lose sight of study for either 
practical ends, or for the purpose of general information ; and we 
must as far as possible adopt laboratory instruction. In regard 
to the first point, we suffer more in our academies and high 
schools, but perhaps also in our smaller colleges to a lesser extent, 
from rushing through these abbreviated courses in the sciences, 
than anywhere else ; here it is chiefly that we find the task set of giv- 
ing every student an outlioe view of every science, embracing as 
many diverse facts as his memory can hold. Particularly are the 
fairer sex compelled to suffer in this regard. Better far to take a 
single science and develop it much in the same way, though more 
systematically and to a more extended degree, as that already sug- 
gested for use in lower schools. 

As regards the laboratory work, it may be very simple and in- 
expensive, but it is an invaluable aid in science teaching ; a table, 
a dissecting case, a lens, a few glass jars, a few chemicals, and if 
possible a small microscope, slides and cover glasses, will form a 
sufllcient equipment for a very practical biological laboratory ; 
even some of these are not absolutely necessary, as the dissecting 
case may be replaced by a good knife. For botany the lens, or 
better the microscope, is almost alone needed; for mechanics, a 
few of the most familiar carpenters' tools and a bench for work, 
comprise the necessaries, while in the other branches of physics 
but little is needed. Even in electricity, a few pieces of copper 
and zinc, some old electric light carbons, a few chemicals, some 
wire and a magnet, will go a long way in instruction. Chemistry 
is supposed to require the largest outfit, and yet I think that some 
of our dealers in such goods could make no little profit by fitting 
up collections of chemicals and apparatus for the purposes we are 
considering, at the cost of not over a dollar for a full set for each 
student, and five times that amount for the teacher's set ; in other 
words, expensive equipment is wholly unnecessary for elementary 
laboratory instruction in any of the sciences, indeed in too many 
cases, an extensive set of apparatus and fittings distracts the atten- 
tion of the student from the experiment he is studying. Now in 
using the laboratory, let it be clearly understood that there is no 
'* practical'' aim sought, but merely that the student shall think 
out for himself all the facts connected with the experiment; if it 
be considered that a knowledge of certain facts is necessary to his 
education, let him be shown where in the dictionary or encyclopedia 
these facts may be found. 

Our brains are limited in their capacity, and if we load them 
with that which is of little or no use, there will be little space left 
for that which is of more importance. Let the student know just 
where to go for these facts, rather than have his mind filled with 
them in preparation for examination day. Our aims in science 
study will be best attained by a few simple experiments, carefully 
studied and reasoned upon, and these every higher institution 
ought to furnish. 

When we come to science instruction in college, the same train 
of reasoning applies, but here it is far easier to carry out our prin- 
ciples. It obtains in college, as in the lower institutions, that the 
student is expected to gain at least a smattering of the chief sci- 
ences; still, with our optional studies, the chance for obtaining 
the true aim of science study is far greater. One reason for this 
is the increased time allowed to each subject, and the fact that 
the teacher is more or less of a specialist in the branch or branches 
he teaches. Let us in this connection look a little more closely at 
the science with which I, as a teacher, am more familiar than any 
other, that of chemistry ; for this will serve us as a type of them 
all. Chemistry is studied at college by two classes, one that de- 
sires to gain a thorough knowledge of the subject, usually for 
some practical end, and the other, generally comprising all the 
students who pass through college, desiring merely to gain a gen- 
eral view of the whole field. Since a thorough study of the 
chemistry of the non-metals is necessary as a foundation for fur- 
ther prosecution of the science, and since the time required to lay 
such a foundation is fully as much as the majority of the students 
can spend on the whole subject, it has been in many places in 
time past, and indeed perhaps we may say is to-day, the general 
plan to let the two divisions work in entirely different plans, the 



one class going superficially over the whole subject of chemistry 
in a term, while the other proceeds slowly and thoroughly. This 
is, I believe, a great mistake; the rapidly moving class is at just 
the same disadvantage as the academy and high school classes we 
have already noticed ; they are trying to learn facts and statements, 
and thereby lose the true aim of science study. It would be far 
better for them by slow study to thoroughly master the principles 
of the science, and gain its value in stimulating thought, and in a 
few days' reading at a later period they could gain a far better 
knowledge of the whole subject than otherwise in the whole term. 
The student should, in the laboratory, perform after the professor 
each of the simpler experiments, and be questioned particularly 
and chiefly as to the meaning and signification of the experiment. 
In the quantitative laboratory he should study the metals compara- 
tively, paying particular attention to similar reactions by whicl) 
metals may be classed together, and to dissimilar reactions by 
which the metals may be distinguished and separated. In this 
way he may cut himself loose from all artificial tables except a^ 
far as he shall form these tables for himself as a result of his work 
(I may here perhaps be allowed, by way of parenthesis, to add 
that I believe it will be found more advantageous for the s^udent^ 
when beginning work on the metals, to examine first the effect 
of each of the common reagents upon all the metalff, than the 
commonly adopted method of testing each metal with all the dif- 
ferent reagents ; in this latter case the student for the time being 
loses sight of comparative reactions). 

The more thorough a student is in his work, the more he ap- 
plies to it all his power of thought ; the better his naind will be 
fitted to carry the science into practical work, should such be his 
ulterior aim. The more he works by rule, the less f(tted will he 
be for more advanced work, and the less able tq le^ve the beatea 
track. 

The general principles here laid down in the ati^dy of chemis- 
try, will be applicable to the other sciences. It will be better far. 
for the student to cover less ground and to l^y a thorough an4 
thoughtful foundation; the further general knowledge of the subr 
ject will be easily and quickly gained whenever it may be de-. 
sired. So too as regards the idea that a ^tude^t should study at 
least a little of every science. To my mind it is better far to de-. 
vote one's self thoroughly to one science or perhaps two in col- 
lege; so similar are the methods of thought in them all, that he 
who has mastered one, can take up by himself any of the others 
sufficiently well to gain as much knowledge, of it as a liberal edu-. 
cation demands, while he who devotes bimBelf in college equally 
to all will not only know little of any one, but he will almost, if 
not completely, have failed to gain the development of min^ 
which science study should give him, and the superficial knowl- 
edge and facts gained will, for the most part, pass from his mind, 
as soon as examination day is over. With the scientific method 
of thought once gained, however, the facts in all other sciences, 
will naturally fall into such logical sequence that they will, foir 
the most part, readily remain in the memory. 

In summing up this paper let me repeat in conclusion that in 
my opinion, science study, to have its tnie value, must have ever 
before it from Common School to College, as its chief aim, the 
development of the power of thought; witl^out this aim, it is time 
largely thrown c way ; with it, it is one of the niost potent agen- 
cies in modem civilization. Jab, Lewis Howe. 

Polytectmlcal Society, LouisyiUe, Ky. 



LETTERS TO THE EDITOR. 



^^0 OorretporuUnU are requegted to be cm hrief oj poeeible. 2%« wr^t^^t «a9H 
<• in aU Ofuee required at proof of gocd faith. 

On reqweMt in advanee^ one hundred eopiet of the number eo^taining hit 
eommunication will befumiehedfree to aikV corretpo(ndent. 

2%6 editor wiU be glad to publieh any queriet cor^tonf^nt with the charactet 
of the journal. 

The Question pf fhe CeHs. 

I BEPLT with much pleasure to Professor Haynes's inquiries in 
Science, April 8, p. 207. 

The theory of the European origin of the white race was ad- 
vanced by Omalius D'Halloy (who is almost as well known for 
his labors in ethnology as in geology) h\ yarious papers published 
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previous to 1850 in the Bulletins de VAeademie Boyale de Belgique. 
These must have been known to Dr. Latham, though he nowhere 
acknowledges indebtedness to them. 

The work of Broca, in which he states that the Celts were a 
mixed type, is his '*NouTelles Recherches sur I'AnthropoIogie de 
la France." His words are, **C'e8t dans cette race mixte que se 
constitua plus de quinze siecles avant J. C. la nationalite des 
Celts." 

In designating the ancient, blond, dolichocephalic people as 

Kymric, I follow the best French authorities, such as Dr. Collig- 

non. The ancient Britons, Queen Boadicea and her subjects, 

were of this type. I cannot understand how Froteswr Haynes 

can say '* all Celtic people now have black hair," in view of the 

type of the Scotch Highlanders and the Irish east of the Shannon. 

In reference to the invaders of Rome, I simply claimed that they 

spoke a Celtic dialect; I now go further and aver that, in the case 

of free tribes, speaking a dialect does prove blood relationship in 

all cases I know of. D. G. Brinton. 

Philadelphia, AprU 19. 



The Question of the Artificial Production of Variations in 

Type. 

Attempts have been made to modify the forms of animals, or 
produce new species, by deforming the parent, e.g , in the case of 
the attempt to produce a breed of short-tailed mice by mutilating 
the tails of the parents. Is this not beginning at the wrong end ? 
Are not all transmitted variations transmitted by parents which 
were modified before birth ? All successful attempts to produce 
and transmit modifications in the breed being the result of breed- 
ing from animals that have been congenitally modified, would it 
not seem the proper and only method to study the laws governing 
the modifications of the embryo and having discovered these, the 
production of modifications in species would be a matter of slight 
diflQculty. Congenital variations are the result of law and not of 

chance. Gerald M. West. 

Clark University, Worcester, Haaa., April 17. 



AMONG THE PUBLISHERS. 



Messes. Macmillan & Co. have issued a second edition of 
Mr. A. R. Wallace's well-known *' Island Life, or the Phenomena 
and Causes of Insular Faunas and Floras.'' The work has been 
carefully revised throughout, and, owing to the great increase in 
our knowledge of natural history of some of the islands during 
the last twelve years, considerable additions and alterations have 
been required. 

— We have received a copy of the " Graphic Atlas and Gazetteer 
of the World," edited by J. G. Bartholomew, F.R.G.S., F.R.S.E., 
and published by Thomas Nelson & Sons. It is an entirely new 
atlas, with over 320 maps, charts, plans of cities, etc., all revised 
to the present date. A most valuable feature is the Gazetteer of 
of the World, with nearly 55,000 places, specially complete in 
American names, and results of new census. In the United States 
section a separate map is given of each of the States and Terri- 
tories, specially compQed from the latest Government Survey 
Maps. In proportion to its contents this volume is quite unique 
among atlases for compactness and portability. It is of quarto 
size, bound in half-morocco, gilt top, and sold at the very moderate 
price of $7.50. 

— Both admirers and critics of Spencer will be interested in the 
paper on ^* Herbert Spencer and the Synthetic Philosophy," in the 
May Popular Science Monthly. The writer, Mr. William H. Hud- 
son, was formerly private secretary of Mr. Spencer, and gives an 
insight into the process by which his philosophic thought unfolded. 
The paper contains also a statement of the relation between the 
work of Darwin and that of Spencer. Professor Frederick Starr 
will contribute some ** Notes upon Anthropological Work in 
Europe," telling what museums and other facilities for the study 
of anthropology exist abroad. The article is illustrated with 
twelve portraits of leading European anthropologists. '^ Cave- 
Dwellings of Men" is the subject of a copiously illustrated article 
by Mr. W. H. Larrahee. It relates not only to the ancient cave- 
dwellings of America and the Old World, but describes also the 



way In which modem troglodytes are living in several parts of 
Europe to-day. In an article on ** Evolution in Folk-Lore,'* Mr. 
David Dwight Wells gives two versions of a negro legend nearly a 
century apart in time, which show the alterations produced in the 
tale by the change from free life in Africa to slave life in America. 
An Index to Volumes I. to XL. of The Popular Science Monthly 
is well advanced in preparation, and will be published in the 
course of the coming summer. The entire contents of the forty 
volumes will be entered both by author and by subject in one 
alphabetical list, and the Index will have all the most approved 
features of the latest magazine indexes, besides some novel onep. 
The compiler is Mr. Frederik A. Fernald of the editorial staff of 
the Monthly, 

— Nature notices the appearance of a very useful work, in 
Russian, by Professor Samokvasoff, on Russian prehistoric antiq- 
uities, under the title of ** Foundations of a Chronological Classi- 
fication of Antiquities, and Catalogue.*' As seen from the title, 
the work consists of two parts : a catalogue of the very rich col- 
lection of the Russian professor, partly illustrated, and a general 
description of the various epochs which may be distinguished in 
the relics of the past on the territory of Russia. He has no dif- 
ficulty in showing that*the Slavonians of the first centuries of our 
era were by no means mere savages. The burial places of that 
period, usually situated close to the earthem forts, some of which 
must have required the work of a considerable population, con- 
tain hundreds and thousands of graves, so that it is certain that 
the Slavonians of that period were living in large societies, and 
had their fortified towns. The same burial customs prevailed 
over large areas, but the treasures now unearthed from various 
g^ves show that differences of wealth and social position existed 
at that time as well. Considerable amounts of Greek, Roman, 
and Arabian gold and silver coins were found in the graves, the 
metal alone of the coins found in some graves attaining, at its 
present prices, the value of several hundred pounds ; while num- 
bers of objects of art, of Greek, Roman, Byzantine, and Arabian 
origin, are proofs of the brisk foreign trade which took place at 
that time. The graves of the pagan Slavonians contain flax, 
woollen, silk, and gold-embroidered tissues; ornaments in gold, 
silver, bronze, and bone; iron weapons and parts of armament; 
gold, silver, bronze, iron, and day vessels, and so on; while the 
sickles and the grains of wheat, oats, and l)arley which were found 
in the graves of South Russia, together with small idols and other 
objects devoted to pagan worship, are proofs of agriculture hav- 
ing been carried on during the pagan epoch. 



INDUSTRIAL NOTES. 

Scientific Improvements. 

It has been the good fortune of an American firm, J. W. Queen 
& Co. , of Philadelphia, to furnish an epoch-making contrivance 
far those who have to use the lantern at varying distances from 
the screen. The New Multifocal Attaghment, which they 
have wisely protected by patent, is the most valuable accessory 
that has ever been offered to the exhibitor and lecturer. It con- 
sists of an achromatic combination of lenses which is placed just 
behind the ordinary projection objective. This new accessory, 
having been prepared after a special formula, is so delicately 
adapted to its work that its curves help to correct and improve 
the definition of the objective, but the principal purpose of this 
new accessory, as expressed by its name, multifoeal, is to provide 
many points of image production in the range of the objective, 
each image point giving a different size of picture for the screen, 
according to the desired distance. In common experience the 
lecturer is obliged to set the instrument at one invariable dis- 
tance from the screen, or else carry sevexkl screens of different 
sizes. Every one can appreciate the relief offered by the Multi- 
focal Attachment, which allows complete liberty of choice for 
the station of the lantern with only one screen. The exhibitor 
can now literally ' * cut his coat according to his cloth, ' ' and 
diminish or increase the size of his picture so as neatly to cover 
the screen at any distance. It is simply impossible to express 
the satisfaction and freedom from care which the possession of 
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this admirable contrivaiice givei to one whose problem includ(» 
night after night the proviaion for work in halb of many diiuen- 
aiona. But besides having to cair; screens of different aizes, the 
operator needed heretofore three or four pairs of objectives of 
different powers, a matter of great expense, besides the cumber- 
some task of packing and unpacking several sets of glasses. 

The mullifocal attachment not onl; dispenses with the burden 
and expense of additional objectives, but also fumisbes a picture 
more nearly perfect than the best combination gives without it, 
never disturbing the equilibrium of the system of lenses, but 
adding new powers of definition with entire freedom from dis- 
tortion of lines and color dispersion. 

This attachment can be furnished iu three graded powers to 
suit different objectivee, 

A. varying size of picture on the same screen is sometimes de- 
sirable. When a portrait or statue is to be shown, it might be 
deiirable to have it relatively larger or smaller than the scale 
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of the landscape views. To effect this formerly required a 
change of objectives and an unpleasant interruption; but with 
the new attachment the statue may be shown life-size or colossal, 
and a portrait can be reduced to precisely the best size for life- 
like presentation. 

The phantasmagoria effect with the Mcltifocai. ATiAc&ifKin' 
is now possible without moving the lantern backward or for- 
ward. Simply by lucreaaing the distance of the multifocal system, 
the picture can be reduc^ te a disc of light of a f«w inches 
diameter, and slowly or rapidly enlarged to cover the whole 
screen. In scientific demonstrations the operator sfMuetimea 
needs a sharpened pencil of light or a parallel beam. Sucb 
wants are readily met by this wonder-working improvemrait. 
All workers with the lantern abould know about it, as they will 
appreciate what con be accomplished with it in covering all per- 
plexities in the distance and flize of picture on the screen. 

See advertisement in another column.— Commun cated. 



CALENDAR. 
Biological Society, WaahinEton. 

April 16.— C. W. SOIes, Notes on Para- 
sites: Tffinia ovilla in its Relation to Blan- 
chard's Classification; F. V. Coville, The 
Flora of the High Sierras of CaliforDia, New 
Plants from California, Nevada, and Uteh; 
Erwtn F. Smith, A Review of Baillon's Bo- 
tanical Dictionary; J. N. Rose, Mexican 
LeguminoBs with Notes on Dr. I^mer's 
CollectioD. 

Society of HatnnJ History, Boitoa. 

Apiil W. — John Hurray, Some Recent In- 
vest ifiBtioiis into the Physical and Biological 
C'nilitions of the Locks and Fjords of the 
West of Scotland; E Adams Bartwell, An 
Elevated Pot-Hole at Fitchburg, Mass ; 
George H. Bnrton, Additional Notes on the 
Druoilins of Mas.'Bchu8etts. 
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A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 

Dr. Edwin P. Vose, Portland, Me., says: 
"I hava lued it in my own case when luSer- 
ingfrom nerrous exhaustion, with gratifying 
results. I have prescribed it for man; of 
the various forms of nervous debility, and it 
has never failed to do good." 

Descriptive pamphlet free. 

Rumforil Chamici] Worki, Providwice, R. I, 

Beware of Substitutea and Imitationa. 

CADTIOIf.— Ba BDre (ke word " Hora- 
r*rd*e» U on tli« label. All ol&e.a are 
•parlwae. Nevrr aeld In bulk. 



THE WEEKLY BULLETIN 
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Address THE WEEKLY BITLLETIV, 
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OFWHAT USE IS THAT PLANT? 

Ton can find the uuwer in 

SMITH'S '* DICTIONARY OF 
ECONOMIC PLANTS." 

Sent postaid on receipt of |2.80. Publish- 
er's price, 13.50. 
SCIENCE BOOK AGENCY. 

8T4 Broadway, New York. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPESIOB AlfJ) STANDARD QUALITY. 
Leading Nos.: 048, 14, 130, 135, 239, 333 
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THE HTEIMHI STIEL HH BO.. 

Warki: Oudw, tl. J. iM John Kt.. Hew r«rh. 



The latest IMPROVEMENT 
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1 ,200 H6ES FOR $ 1 ,00 

IS vhat the Publishers of The Ameri- 
can Queen are giving their sub- 
scribers. 

This interesting Magazine, which is 
published monthly in Bridgeport, Conn., 
gives one hundred pages of solid litera- 
ture each month including illustrated 
articles on (ravel, historical and bio- 
graphical reviews of prominent men and 
places, startling stories of real and ad- 
venturous life, etc. Special depart- 
ments devoted to the household, fashion, 
book reviews, literature, scientific dis- 
coveries, facts and fancies, people of 
note, correspondence, etc. Its fashion 
department is illustrated with cuts of 
the latest fashion and is conducted by 
one of the most eminent authorities in 
America. American Queen Publishing 
Co., Bridgeport, Conn. Subscription 
$1.00 per year, 50 cents, 6 months, or 
send postal note for 95 cents or 30 
cents in stamps for 3 months' trial. 
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DRY GOODS, ETC. 



MEN'S SPRING WOOLENS 

HOHESPUH m CHEYIOT SUITHIGS. 

English, Scotch and Irish 

Manufacture. 

DRE88 CLOTHS, 

FANCY CA88IMERE8, 

OVERCOATINCS. 

LADIES' 

Tweed, Homespun & Mixed Saltings 

Seotcb and Engiitb Checks and Stripes. 
DIAGONALS AND SERGES. 
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NEW YORK. 




The Fiftb Avenne Linen Store. 



Oar stock of Housekeeping Linen Goods is the 
most complete in America. We deal with manufac- 
turers only, and keep nothing but pure linen. Our 
patrons can always rely upon gettinethe best makes 
of Table Linen, Napkins, Towels, Mandkerchlefs, 
etc., at the very lowest price. A Une all linen 
Initial Handkerchief, in both ladies' and menu's 
sizes, at 98.00 dosen. Extra large hemstitched Huck 
Towels, S8.00 dosen. Hand hemstitched Ifnen 
Sheets, $5.00 a pair. Pillow Cases to match at SI .00 
a padr. We always have the latest novelties in linen 
table decoraUons. A rislt to our store does not 
incur any obligation to buy. 



WM. S. KINSEY & CO., 

Near 36th St. 386 Fifth Avenue. 



R. H. 



MACY 



& CO. 



6TH AVE., UTH TO 14TH ST., N. Y. 

SINCE MOVING INTO NE IV 

BUILDING 
we have added 75,000 square feet to our 
floor area, therefy 

GREATLY ENLARGING ALL DE- 
PARTMENTS. 

OUR 8PRIN6 AND SUMMER 
CATALOGUE, 

the most complete of its kind ever issued, of 815 illus- 
trated pages, 

WILL BE ISSUED ABOUT APRIL I5TH 

and mailed tree to any address outside the city. 



Hm Method of Protecting Property 
from Lightning, 

Tbe Ligbtniig Dispeller. 

Price, $20 to $30.— According to size. 

The Patent Lightning Dispeller is a conduc- 
tor specially desigrned to dissipate the energy 
of a lightning discharge, — to prevent its 
doing harm, — placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 

Correspondence solicited. 

AGENTS WANTED. 

Tbe AmeriGan Lightning Protection Company 

United Bank Building, Sioux City, Iowa. 

INVESTMENTS 
FOR NON-RESIDENTS. 

TAYLOR & GUNSTON 

Take full charge of property for the 

EASTERN INVESTOR. 

City, Town, and Suburban Lots, 

Garden, Fruit, Hop and Timber Lands. 

Address 504 California Brk,Tacoma, Wash. 



TACOMA 



TAGOIA 



SOUTH BEND 
PU6CT CITY 



INVESTMENTS 



I OCARANTBB 18 per cent per annnm 

in any of the above cities. I have made from 40 to 
60 per cent, per annum for non-residents. I also 
make first mortgage. Improved real estate loans on 
unquestionable securities from 8 to :0 per cent, per 
annum net. Also have choice bargains in Farm. 
Hop* Hay and Garden I«anaa. Correspond- 
ence Solicited regarding Western Washington. All 
inquiries answered promptly. Address 

A. C. SICKEI^Sy Tacoma, l¥aalilnirton. 



QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been* 
found which show that when the 
conductor is dissipated the build-^ 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al^ 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BBOASWAT, ITEW YORK 
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The Illustrated Popular Science Weekly. 

TENTH YEAR. 

More than Two hundred of the lead- 
ing scientific men and women of Amer- 
ica have agreed to contribute to the 

paper during the coming year ; and, as others 
are constantly joining in this move, to make the 
paper more valuable than ever, it cannot be long- 
before there will be a body of five hundred 

competent users of this weekly me- 
dium of scientific discussion. 

Send 50 cents, in postage stamps if most con- 
venient, for 2 months' trial subscription. 

N. D. C. HODGES. 

874 Broadway, - - - NEW YORK. 
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THE POPULAR SCIENCE MONTHLY. 

A culture that lactis science is a one-sided culture. 



TBI Popct-AR Science Hohtblt is the one periodical that gives access to the scientific culture of the time, and it will in the future 
represent scientific thought and achievement even more fully than it has in the past. The valuable series of illustrated articles on 

THE DEVELOPMENT OF AMERICAN INDUSTRIES SINCE COLUMBUS, 

now running in the Mokthlt, will be contioued. There have already been pablisbed three articles on Tht Woolcil Hanofaotlire by 
S, N. D. NosTB : four articles on The Haking of IlOn and two on The KoMng of Steel, by W. F. DirairEE. The first of two articlea 
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roRQ Hehsbrson ; and on The Leather, Silk, Paper, A^oultoral Hachinery, and Bhip-bnilding Indoitries will appear in ccorse. 

Hon. Cabboll D. Wriobt will continue bis incisive LessonB &Oin the CenJIia, Dr. Andrew D. Wbitb will contribute some con- 
clnding papers on The Warfore of Science, and there will be occasional articles from Hon, Datu) A. Wblls and from Datid Stark 
Jordan, President of Stanford University. 

The other contents of the coming numbers can not be definitely announced at this time, bnt the character of the contributions may 
be inferred from 

SOME OF THE ARTICLES OF THE PAST YEAR. 

The Btoiaqi or Euctbtoitt (illutcrated). Pmf. Samutl Shtldon. ■ The Colobs or l^tmaM.Fifidtiil DavUI Starr Jordan. 

~ - ■ - ~ ■ illanntti). Prof. Fredtridc Starr. Fonr BrtiolM. 

I, W, B. OladMtime. 

L HBTaoD, Prof. T. H. 





p. Ph. D. 


■ pIS!1^hh"l 




EooB'i HrraoD or TsaATnco Cohboiiftion, <?. A. Heron. M. D. 








STBBBT-CLiARiHa HI Liiai CiTiaB, On. Bmmon» Clark. 




1 Buxley. 





PaorBsaOB Huxlbt or the Wab-Patb, Tke I>iLke of ArnH' 
fisiTCH or Daniel U. Bbutob (with Portrklt). C. C. AbboM. 
ttoHB Qahu or TBE Zen (lUnstntad), Jokn B. Oimn*. 
Odb Aobicdiaiteal BzriRnBiiT &tatiomi, prof, O, L. Portoiu. 



Tbe DocTRiHB or EvoLDTioa, John Fttltt. 
LmiTS or State Denis, Herbert Speneer. 
DaiTiBsiTi BxTEvaiON, Pro/. C. Manford Htndtrton, 
Soke or tbe Possihutibs or XcoHomo Botahi, Prof. C 



Twenty years ago our first number was issued with the following statement: " Tbe Poi>ui.ar Science Uohtblt has been started to help 
on the work of sound public education, by moplying instructive articles on the leading subjects of scientific inquiry. It will contain papers, 
original and selected, on a wide range of subjects, from the ablest scientific men c^ different countries, explaining their views tonon- 
■oientific people," This task has grown larger and more important with the continual growth of science, and the soope and resouroea nC 
the MoHTBLT have been correspondingly widened. No pains will be spared for its adequate performance in the future. 
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and Its First Cause According to Modem Science. 
From the French. ISmo, cloth, $1.00. 
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strations of the existence of God and His proyi- 
dence that has been realised in our day." 
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THE NEW METHOD OF PROTECTING BUILDINGS 

FROM LIGHTNING. 

In this week's number we publish a letter on a case of 
lightning stroke, and would take occasion to suggest that it 
may help to clear up our ideas on these apparently erratic 
phenomena if we constantly bear in mind that the energy, 
just before a lightning flash, according to our present con- 
ceptions of electricity, exists in a more or less considerable 
ma«6 of dielectric (the atmosphere and a portion of the 
earth), which includes the two points between which there 
is a difiPerence of potential. In other words, if there is a 
difiPerence of potential between a cloud and the earth the 
electrical energy exists diffused for the most part thorough- 
out a mass of air extending from the cloud to the earth, 
some, of course, existing in the surface layers of the earth. 
Now, when the flash takes place, all will agree that this 
energy manifests itself as light and heat, and in the knock- 
iufir of things to pieces, perhaps. 

We can but confuse our minds if we continue to think 
of the energy which causes the damage, or heat, or light, as 
coming from above or below, but should rather consider it 
as shrinking in, as it were, from all the circumambient 
dielectric to the places where it manifests itself as a heated 
line of air (the flash), or in the broken house-wall. The 
energy, which is what does the harm, comes, in the case of 
a vertical discharge not from above or below, but in the 
main horison tally. Do not let any one misunderstand me 
as saying that the electricity in such a case moves horizon- 
tally, for I do not. As I pointed out in my article in Science 
of April 8, 1 do not yet know of a case where the destruction, 
by the discharge, of a small conductor has failed to protect 
all else between two horizontal planes passing through the 
upper and lower ends of the dissipated conductor. It may 
be well to cite a few more cases of such protection resulting 
from the expenditure of the energy upon a small metallic 
conductor. 

In the Philosophical Transactions, xlix., p. 298, is a paper 
read Dec. 18, 1756, by G. Brandir, Esq., descriptive of 
the striking of the Danish church in Wellclose Square, in 
which it is related that '*on Monday, the 17th past, between 
six and seven o'clock, there was, among many others, one 
most amazing flash, accompanied with a clap of thunder, 
that equalled in report the largest cannon I That the next 
morning, observing the church clock to be silent, they went 
to the belfry, and found the wire and chain, that communi- 
cated from the clock in the belfry to the clapper in the turret, 
where the bells hang, to be melted; and that the small bar 
of iron from the clock, that gives motion to the chain and 
wire, just where the chain was fastened, was melted half 
through, the bar being about three-fourths of an inch broad, 
and half an inch thick. Several links of the chain, and of 
the wire, I have now the honor to shew you, where. it will 
be observed, that the lightning took effect only in the joints. 
But whether it entered by communication from the wire ex- 
posed to the air in the small turret, through the roof of the 
belfry, or at the windows, there being several panes broke in 
the south and west comers, I cannot say ; although I pre- 



sume rather the first way, as it is very possible, that the bare 
report of the thunder might have occasioned the latter. 

'* The pieces of the wire and chain were scattered over the 
whole belfry, nor could it be discerned, that the wood-work, 
or aught else, had suffered.'^ 

There is a case cited in all the books on lightning, which 
is also interesting in this connection. The packet ship '^ New 
York " was struck by lightning April 19, 1827, while in the 
Gulf Stream. She was provided with a lightning rod, if it 
may be so called, consisting of a pointed iron rod one-half 
an inch in diameter and four feet long, at her mast-head, 
from which extended an iron chain, 130 feet long, to the sea. 
The links are described as one-quarter of an inch in diameter, 
whatever this may mean. It is evident, however, that the 
chain was not a heavy one and that, being a chain, it was a 
conductor of variable resistance, a condition well known to 
be conducive to destruction in case of the passage of a high- 
potential current. The rod was struck. A few inches of the 
terminal were melted, and of the chain all except three feet 
was dispersed. The important fact here as always, so far as 
yet known, is that no damage was done to the ship by the 
lightning. 

My method of protecting buildings from lightning con- 
sists simply in placing on the building, from its highest to 
its lowest part, a small conductor of variable resistance, so 
as to make sure of its destr action in case the house is struck. 
And I base my confidence in its success on the fact that, 
exercising all possible diligence in the search through the 
records of actual cases of lightning stroke, I have not met 
with a case of failura of such a conductor to protect, when by- 
accident it has been employed ; and, further, I have failed 
to elicit any exceptions by the numerous methods of publi 
cation I have employed. 

I employ one or two pounds of copper on a house of the 
ordinary size, and if anyone will take the trouble to calcu- 
late, according to the best data at our disposal, the energy 
dissipated in the evaporation of a pound of copper, he will 
understand how it is that there is none left to do further 
damage. 

Another point which the records bring out, and which has 
been noted by others, is that damage occurs near large masses 
of metal. The small masses of metal, if not in confined 
spaces, burn as harmlessly as gunpowder on a sheeet of 
paper. N. D. C. Hodqbs. 

874 Broadway, New York. 



Spaniards are making a good many preparations for the cele- 
bration of the foar-hundredth anniversary of the discovery of the 
the New World. In the autumn of the present year, says Nature, 
there will be several exhibitions, in one of which will be shown 
objects relating to the continent of America before the advent of 
Europeans, while another will illustrate the state of civilization 
in the colonizing countries of the Old World at the time when 
the new continent was discovered. In October the (Congress of 
Americanists will meet at Huelva, and will discuss a variety of 
subjects relating to the continent of America and its inhabitants 
400 years ago. In the same month, at Madrid, a Spanish Portu- 
guese-American Geographical Congress will meet for the discus- 
sion of such questions as relate more particularly to the ^* Iberian- 
American " races, their aptitude for colonization, and the future 
of the Spanish language. 
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COLLECTING GORILLA BRAINS. 

At a recent meeting of the Academy of Natural Sciences 
of Philadelphia, Dr. Henry C. Chapman described three 
gorilla brains collected by the Rev. R. H. Nassau, D.D., in 
1890, upon the Ogove River, West Africa. The brains have 
been presented by him, through Dr. Thos. G. Morton, to 
the aca<?emy. Dr. Chapman's observations upon these 
brains are embodied in a paper now in the course of publi- 
cation in the Academy's Proceediugs. At the close of Dr. 
Chapman's communication. Dr. Nassau related his exper- 
iences when obtainirg the brains. The appended extracts 
are from two letters written by him to Dr. Morton in 1890, 
in whioh he tells the story of the two expeditions be made 
to obtain them. The extracts have been made by the kind 
permisiion of these gentlemen. Jas. E. Ives. 

Talaouoa, Oqove River, 

Gaboon and Corsico Mission, 

West Africa, March 7, 1890. 

I made all plans with great forethought as to details; the 
season would be cool and dry, when I could hunt with less 
discomfort; no flooded low grounds; a large proportion of the 
leaves fall in the dry season, leaving the thickets less dense and 
giving better chance for spying animals. There are scarcely 
any gorillas in this Talaguga region; I have known of 
but two being killed during the eight years I have been 
here. So I closed my house and went down the seventy 
miles to Kangwe. There I chose a good crew of eight 
young men. Four carboys of chloride of zinc had been 
carefully kept all these years; I took a jugful of it. Not to 
waste my alcohol (in which was to be immersed the brain 
as it should finally go to you), I took along several gallons 
of rum. . . . Proper receptacles were taken for receiving 
the brains. I took my Winchester and double-barrelled 
gun (suitable for either shot or bullet), and invited with me 
one of our French associates, M. Gacon, a Swiss sharpshooter, 
who had the latest Swiss army breach-loading rifle. For 
the native hunters I took two of the best (very poor at best) 
flint lock muskets from the Trading House, good for two 
weeks, etc 

From this point I will copy from my diary written at 
the time. 

'* Wednesday, July 17, 1889. Rose early and by 9 a.m. 
were at our destination. M. Gacon, after our noon meal, 
impatiently went out to hunt with Ogula. They returned 
having seen signs of gorillas, but not having seen the ani- 
mals themselves. A council was held in the evening with 
the villagers as to time, routes and the art of hunting a 
gorilla. Everybody was sure I should not be in the village 
four days without succeeding; they told wonderful stories 
of the numbers and audacity of the gorillas, that not two 
days passed but that somebody saw them in the gardens. 
As the garden work is done principally by women, it was 
they who most frequently saw them, sometimes actually 
meeting them in the path and being pursued by males. 
From all their accounts the gorilla is full of the arts and 
tricks of the monkey tribe, quick to read faces. The women 
being unarmed and afraid, the animals were more daring 
to them than to men. But they all said that we white 
people would have no chance of getting so near, that the ani- 
mils would detect our strange odor and fear our white faces* 
They hoped we would kill many, for their gardens were 
devastated by gorillas, pigs, oxen and elephants. Most of 
the men said that though they often saw these animals, they 
were afraid to shoot with their flint-locks that often uncer- 



tainly flashed in the pan or whose slug-shots were not im- 
mediately fatal; that then they were at the mercy of the 
wounded beasts. They warned us, if we met with a male 
gorilla who dared to face us, not to fire till only a few yards 
distant, and, even then, not to aim at the head, for the ani- 
mal had the art, being acquainted with guns, and all have 
informed each other (so the natives believe), of ducking down 
its head at the click of the trigger. We were to aim at the 
abdomen, which from its size could not fail to be injured, 
and the head or chest would probably be pierced by the 
animaPs having ducked its head down to dodge a shot 
aimed, as it supposed, at its head. 

^* Thursday, July 18. We all went, some fourteen men 
and eight dogs, in the boat to a large island shortly after sun- 
rise. My own crew of six were afraid and I left them in the 
boat, and Ogula described the lie of the land so that they 
were to follow around to another part where we should prob- 
ably emerge. The rest of us entered the thicket, very dense; 
it grows up so wherever there are abandoned plantations. 
The original forest is easily threaded, for the dense foliage of 
the tall trees kills out by its shade the underbrush. But the 
gorillas are looked for mostly in the plantations, old and 
new. But after four hours of search nothing was heard or 
even seen except the tracks of the wild pigs. In the after> 
noon Okendo, whose plantation was on another part of the 
island we had been at, came in frantic haste saying a gorilla 
was just seen by his wife. We went. Sure enough, there 
were the pieces of sugar-cane the beast had chewed and spat 
from his mouth, still wet with spittle, and the broken 
branches of cassava marked his exit from the garden. We 
divided into three companies, to the right and left and centre. 
I was in the centre with Osamwamani. M. Gacon went with 
Ogula to the right. Ogula was the only one who saw the 
gorilla, a female; but it disappeared before he could draw 
on it. This stimulated our plans that night for the next 
day's work. 

^'Friday, July 19. M. Gacon started in a canoe with 
three men at 6 A.M., and I followed an hour later in the boat 
with my crew and four men, the crew as usual awaiting us 
in the boat. We went in the general region of the previous 
afternoon ; there were frequent and fresh signs, dung still 
warm. The thicket was impossible to be passed by a human 
being in any other than the too noisy way of cutting with 
the long knives we carried, or by crawling on our bellies 
under the mass. The mass of vines, bushes and, worst of 
all, a grass growing many yards in length whose long, nar- 
row leaves were, on their edges, as sharp as knives. The 
density of this growth above killed out the leaves lower 
down, and the thicket was tunneUed with many passages, 
intersecting and opening out into spaces of a square rod or 
two where might be a clump of trees, and where the animals 
had their sleeping places on the lower branches. You per- 
ceive that even if a gorilla was heard or sighted in such a 
thicket while we were crawling on our bellies, it could get 
away before we could snatch our gun into position, and, if 
the animal should only be wounded, we should be in a very 
ugly place for defending ourselves. The trail became so 
hot we were sure the animal was near. We divided, M. 
Gkicon going with Ogula to one side and I and Osamwamani 
to the other. Suddenly we heard the dog Hector barking- 
sharply, and shortly after the screams of a baby prorilla. 
The noises did not seem to be more than forty or fifty feet 
from us ; we could see nothing. The barking became more 
savage, the screams more agonized, and, as we tore our way 
through the thicket, there was added the angry howl of a 
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parent gorilla. Everybody took bis own way, losing sigbt 
of eacb other, following tbe sounds, along our several radii, 
to tbe fierce centre. But tbe bark ceased witb a yelp; tbe 
screams and bowl rapidly receded, faster than we could 
follow. I emerged into a small open glade, where stood 
Ogula, M. Gacon and Hector. Tbe dog bad come upon a 
mother and child at tbe foot of a tree in a hollow, which 
was still warm. The mother bad fled at first sight, but bad 
returned at tbe screams of tbe child, which the dog had 
seized. It was just at this moment that M. Gacon and 
Ogula saw them. The mother slapped the dog witb her 
band and the dog dropped the child witb a yelp of pain. 
Ogula allowed the precious moment to pass, fearing to kill 
tbe dog with the slugs of his musket. M. Gacon was in 
his rear and emerged on the scene just as the mother, who 
had picked up her child, disappeared. He had not a mo- 
ment's time to get bis rifie into position. On our way back 
to tbe boat we came to a large glade, where evidently there 
must have slept that very night not less than twenty gorillas. 
It was exasperating that we bad been only a few hundred 
yards from that spot tbe afternoon before and that very 
morning. All cnir hands and faces were cut and bleeding 
by the fearful grass in that frantic rush, and I bad hurt my 
knee by a fall over a log. So we rested and mended our- 
selves during the afternoon in tbe village. 

'* Saturday, July 20. We all rose at three a.m., and, vol- 
unteers and all, went to a new place, where on the previous 
day a large male gorilla had been reported. I did not like 
the plan, I wanted to go to yesterday morning's region ; but 
Ogula was overpersuaded by tbe volunteers. Their plan 
was to form a line across the long point on which the animal 
had been beard on the previous afternoon. We entered tbe 
forest in tbe dark of tbe morning. I am not accustomed to 
such exhausting work before breakfast, and when, after a 
fruitless search, we emerged again. I was provoked to find 
that three old volunteers bad changed their minds, had not 
followed us, and were resting comfortably on the sandy 
beach munching peanuts. 

^' Monday, July 22. M. Gacon went out witb the hunters 
to a new place, where a gorilla had been beard on Sabbath, 
but they returned fruitless; M. Gacon had shot a flying 
squirrel. He went out again in tbe aiternoon alone, but saw 
nothing. 

** Tuesday, July 23. Ogula and Osamwamani, ashamed 
over our ill success, declared I should have a gorilla that very 
day, and went without us before daylight to a distant place. 
They returned in the evening having seen many gorillas, 
some of which bad taken refuge in high tree tops beyond the 
range of their muskets. They regretted not having taken 
us along. We gave up the search for a gorilla. My knee 
was still inflamed and M. Gacon's enthusiasm waned. We 
could not deny that there were gorillas in abundance, but 
tbe difficulties in obtaining tbem were just as obvious '^ 

During all these years from 1882 to 1889, while I was pre- 
Tented from bunting myself, I had employed a hunter, 
Azftze, living at Orftnga, about 35 or 40 miles down the river 
from Kftngwe, promising him a good reward if be brought 
me a dead gorilla in good condition. To get it to me in good 
condition at Edngwe he would have to start immediately 
and pull day and night. He brought two carcasses here 
while I was away at Talaguga some years ago, and they were 
lost, there being no one here to open a skull carefully. He 
sent a third, a small one, just a year ago. It reached me 
here just as I was starting up to Talaguga. I had actually 
stepped into the boat and in five minutes should have started. 



The messenger had arrived during tbe night, but bad taken 
his leisure to deliver it. I would have stopped the journey, 
but the carcass was then spoiled, and what I would have 
given a larg^ sum for twenty-four hours earlier I threw into 
tbe river as worth nothing. His last efiPort was eight months 
ago, the week before I went on tbe bunt to the lake. It 
was a very large old male. Azaze had made a desperate 
effort to reach here witb it safe. He arrived on a Sabbath 
noon. I did not go to the water-side to see it, my principles 
would not allow me to work on it on the Sabbath ; but early 
Monday A.M. I got the brain out, but it was then too soft. 

Eanqwe Mission Station, Ooove River, 

West Africa, October, 2, 1890. 

This year in July I went again to another part of the same 
lake, Kangwe, and hired two native Bakele hunters. They 
saw in two days* hunting both elephants and gorillas, but 
failed to kill any. But some Galwa young men, knowing 
my errand, went out on their own account and found five 
gorillas, an old male, three females, and a stout grown lad. 
The place was in sight and gun-sound of the village where I 
was waiting across one of the beautiful bays of tbe lake. 
The females fled ; tbe old male showed some fight, but fled 
when the lad was shot. The carcass was brought to me still 
warm. I bad a carpenter's back-saw and a chisel, I worked 
with care; but in my anxiety at the last I gave an unfortu- 
nate blow or two and wounded the brain, and much of it 
exuded under the astringing influence of the chloride of zinc; 
also, I bad no alcohol and had to use trade rum, and I fear 
that the brain has not been kept by it from decay. A few 
days later, I by a very, very rare chance bought two gorilla 
male children ; they were in good condition and tamed. Tbe 
servant in whose care I left them at this place, Kangwe, 
during a few days' absence neglected them and they were 
attacked by '^ driver'' ants the night of the day before my 
return. One survived twelve and tbe other forty-eight hours. 
Their cries for help bad been disregarded, and when I dis- 
covered them they could only moan. I combed thousands 
of ants off of tbem. That servant of mine had also neglected 
to feed them, and they were partly starved before the ants 
attacked tbem. The second of these I finally killed, seeing 
it was dying: and, working very carefully with the chisel, 
using no mallet, loosened tbe brain without injuring tbe 
membranes. I was afraid to work down toward tbe base of 
tbe brain, so I left it adhering and sawed away the face so 
as to make the mass small enough to enter the jar. I en- 
veloped it and also the first brain in separate muslin bags so 
that they should not abrade each other. 

That attack by driver ants was made at this house, Kan- 
gwe; and one of the little fellows, tbe one that I finally 
killed, was still living next day when I started up river by 
my boat to my Talaguga home, 70 miles, a four days' journey. 
It died at night at my first camp on a sandbar in the river, 
and I did tbe work at midnight by torch light. I put the 
brain in the chloride, and on arrival at my house three days 
later, put it into rum. B. H. Nassau. 



NOTES AND NEWS. 

In connection with the celebration of tbe fourth centenary 
of tbe discovery of America by Columbus, the Italian Botanical 
Society, says Nature^ invitee the attendance of botanists of all 
countries at a Botanical International Congress, to be held at 
Genoa, from tbe 4th to tbe 11th of September. In addition to 
the meeting for scientific purposes, there will be excursions on 
tbe shores of the Mediterranean and in the Maritime Alps; and 
during the same time will also take place the inauguration of the 
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new Botanical Institute built and presented to the University t>f 
Genoa by the munificence of Mr. Thomas Hanbury, of La Mor- 
tola, and the opening of an Exhibition of Horticulture. All com- 
munications should be addressed to Professor Penzig of the 
IJniTersity of Gtenoa. 

— In the Annual Report for 1892 of the Berlin branch of the 
(German Meteorological Society, Professor G. Hellmann gives an 
account of his continued experiments, which are summarized in 
Nature, on the effects of exposure on rainfall records, and on the 
determination of the distance apart that rain-gauges should be 
erected in order to obtain an accurate account of the rainfall of 
any district. Simple as the question appears, the experiments, 
which have been carried on for seven years, have not suflSced to 
give a definite answer. Very considerable differences are found 
in the amounts recorded at stations comparatively close to each 
other. This result is partly owing to the effect of wind, especially 
in the case of snow. The following are the most important con- 
clusions derived from the experiments: (1) The more a rain- 
gauge is exposed to the wind, under otherwise similar circum- 
stances, the less rainfall it records, and the higher a gauge is 
placed above the ground, the less rain it catches, as the disturb- 
ing influence of the wind is greater than on the surface of the 
ground. But if protected from the wind, a gauge will give use- 
ful results in an elevated position* The usual instructions to 
erect the gauge as openly as possible are therefore incorrect. (2) 
Even in a flat country, differences of 5 per cent occur in different 
months, at stations a quarter of a mile apart; in stormy weather, 
especially during thunderstorms, the diiference may amount to 
100 per cent. The amounts recorded at neighboring stations 
agree better together in spring and autumn, and also in relatively 
wet years. Further experiments are needed, if possible by means 
of anemometers erected at the same level as the rain-gauges, to 
determine more accurately the effect of wind on both rainfall and 
snow. 

— At a meeting of the Engineers* Club of Philadelphia, April 2, 
Mr. W. S. Auchincloss read a paper on Yearly Tides. In this 
X)aper the author stated that he proposed to show that confined 
bodies of fresh water are subject to yearly tides of greater or less 
magnitude, depending upon the nature of the basin or upon the 
strata to which they are confined, and upon the effect of evap- 
oration if in an open basin. In March, 1885, he had occasion to 
sink a well near Bryn Mawr, Pa. Natural anxiety as to the per- 
manence of the supply led him to observe the depth of the water 
at intervals of about ten days. It soon became evident that the 
water was receding. In 1886 there was a gratifying rise of the 
surface and a total gain of 12 feet. His curiosity was aroused 
and he determined to study the law, if such a law existed, of 
this ebb and flow. These observations have been continued dur- 
ing the past seven years. He found that in normal years the 
surface of the water reaches its lowest level in December, rises 
until June, and descends during the autumn. An examination 
of the amount of the rainfall shows that while the amount of 
rainfall was as great or greater during the last half of the year as 
during the first, the level of the water in the well continually 
lowered. Atmospheric temperature had practically no effect, 
as the temperature of the water in the well is practically constant 
all the year round. The depth of the well prevented evaporation 
from its surface from having any effect. The author believes 
that the true cause is the result of the infiuences of gravity and 
of the sun's attraction at different seasons of the year. When 
the sun reaches its furthest point south of the equator, gravity 
exerts its maximum influence on the waters of the northern 
hemisphere. The waters of the earth will be drawn into the 
minutest crevices and the surfaces lowered, but in June they will, 
in a measure, be released, and, under the influence of acUiesion 
and friction, will be held at a higher level than during any other 
season of the year. Data obtained from the Government records, 
showing the depth of water in the Great Lakes, show that 
there is a similar rise and fall, the range of yearly ebb and flow 
being from 12 to 15 inches in our northern lakes. So far as we 
are aware, no data exist for the small lakes. More extended re- 
search will, we believe, secure as complete a recognition of yearly 



tides as physical geography has always accorded to the phenom- 
enon of daily tides. The author presented two diagrams, one of 
which showed the rise and faU of the water in the well covering 
a period of seven years, and also the northing and soothing of the 
sun for the same period. 

— In February, 1890, a grant was made by the Royal Society 
for the purpose of supplying the Ben Nevis Observatory with 
apparatus for counting the number of dust-particles in the air. 
Two instruments, one portable and another of laiger dimensions, 
were made after designs by Mr. Aitken. With the latter observa- 
tions may be made at any time, except when the wind, blowing 
from the south-west, pollutes the air above the inlet pipes with 
smoke from the observatory and hotel. Since February, 1891, 
observations have been made every third hour. Some of the re- 
sults are given, and their bearing discussed, by Mr. Angus Rankin 
in the Journal of the Scottish Meteor. Sdc., Third Series, No. viii^ 
It may be stated that a number of particles under 100 in a cubic 
centimeter of air is phenomenally small, and a number over 4,000 
phenomenally large. The highest number was 14,400, which was 
counted in April, 1891. The particles are most numerous during 
March, April and May, when easterly and south-easterly winds 
are prevalent both at sea-level and on the summit of the moun- 
tain. On the other hand, when the winds on Ben Nevis blow 
from the north-west, north, or east, their directions diverge most 
from those of sea-level winds, and then the dust-pai tides are- 
most scarce. Hourly observations were made only on four days, 
but the three-hourly means show the general trend of the daily 
curve. The means for the three months, March to May, show a 
minimum, 626, at 4 hours, and a maximum, 1,488, at 16 hours, 
the absolute mean for the three months being 854. The varia- 
tions seem to" be due to the movements of the first, or lowest, 
cloud stratum. In the morning this stratum lies below the sum- 
mit of Ben Nevis, but towards noon rises and envelopes the top, 
hovers above it in the afternoon, and sinks to its original position 
about midnight. Several points remain to be cleared up. Ap- 
parently only the free dust-particles are counted, and few, if any, 
of those on which moisture has condensed to form visible fog;, 
all the lowest values have been recorded when a thin mist envel- 
oped the top. These observations will be of great service in the 
study of clouds — their forms, heights, and motions. The bearing 
of dust on the humidity of the air is also an important point; at 
present the humidity of the Ben Nevis atmosphere is very little 
understood. 

— The papers entered to be read at the April meeting of the 
National Academy of Sciences were as follows: An American' 
Maar, by G. K. Gilbert ; The Form and Efficiency of the Iced Bar 
Base Apparatus of the United States Coast and Geodetic Survey^ 
by R. S. Woodward (introduced by T. C. Mendenhall) ; On Atmos- 
pheric Radiation of Heat in Meteorology, by C. Abbe; On the De- 
fiecting Forces that Produce the Diurnal Variation of the Normal 
Terrestrial Magnetic Fieljd, by F. H. Bigelow (introduced by C. 
Abbe) ; Abstract of Results from the United States Ck)a8t and G^eo- 
detic Survey Magnetic Observatory at Los Angeles, Gal. , 1882-1889,. 
Part III., Differential Measures of the Horizontal Component of 
the Magnetic Force, by C. A. Schott ; On the Anatomy and Sys- 
tematic Position of the Mecoptera. by A. S. Packard ; On the Laws- 
of the Variation of Latitude, by S. C. Chandler •; On the Causes of 
Variations of Period in the Variable Stars, by S. C. Chandler ; Oa 
the Force of Gravity at Washington, by T. C. Mendenhall; On the 
Recent Variations of Latitude at Washington, by T. C. Menden- 
hall; On the Acoustic Properties of Aluminum, with Experimental 
Illustrations, by A. M. Mayer; Disruption of the Silver Haloid 
Molecule by Mechanical Force, by M. Carey Lea (introduced by- 
G. F. Barker); On the Homologies of the Cranial Arches of the- 
Reptilia, by E. D. Cope; On the Osteology of the Genus Anniella, 
by E. D. Cope; The Astronomical, Geodetic, and Electric Conse- 
quences of Tidal Strains within an Elastic Terrestrial Spheroid,, 
by C. Abbe; Asiatic Influences in Europe, by E. S. Morse; Exhi- 
bition of Chladni's Acoustic Figures Transferred to Paper without. 
Distortion, by A. M. Mayer; On Electrical Discharges Through 
Poor Vacua, and on Coronoidal Discharges, by M. I. Pupin (intro- 
duced by T. C. Mendenhall) ; Biographical Memoir of William 
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Ferrel, by C. Abbe ; A Definition of Institations, by J. W. Powell ; 
Biographical Memoir of J. Homer Lane, by C. Abbe; The Parti- 
tion of the North American Realm, by Theodore Gill ; Exhibition 
of Teeth of a Gigantic Bear, Probably an Extinct Species, Found 
in Ancient Mounds in Ohio, by F. W. Putnam ; A Means of Measur- 
ing the Difference Between the Tidal Change in the Direction of 
the Plumb Line and the Tidal Deflection of the £arth*s Crust, A 
Posthumous Paper by J. Homer Lane, read by C. Abbe. 

— Mr. Timothy Hopkins bas made provision for the endowment 
and maintenance of the seaside laboratory at Pacific Grove, 
recently established under the auspices of the Leiand Stanford 
Junior University. It is intended to make this a place for origi- 
nal investigation of the habits, life-history, structure and develop- 
ment of marine animals and plants and to carry on work here 
similar to that which is done at the acquarium at Naples. The 
Hopkins Laboratory will be under the general direction of Pro- 
fessors Gilbert, Jenkins, and Campbell. It will be open during 
the summer vacation, and its facilities will be at the disposal of 
persons wishing to carry on original investigations in biology, as 
well as of students and teachers interested in that line of sub- 
jects. It will be fully provided with aquaria, while microscopes, 
microtomes and other instruments necessary for investigations 
will be taken from the laboratories of the University. 

— At a meeting of the Epidemiological Society (Lancet, Feb. 29, 
1892) Dr. Pringle quoted a remarkable passage from an ancient 
Hindu work, which showed that true vaccination was known and 
practised in India centuries before the birth of Jenner: **The 
small-pox produced from the udder of the cow will be of the same 
mild nature as the original disease. . . . The pock should be of 
a good color, filled with a dear liquid, and surrounded by a circle 
of red. . . . There will be only slight fever of one, two, or three 
days, but no fear need be entertained of small-pox so long as life 
endures." Pasteur's attenuation of virus by successive cultures 
has been applied in India for hundreds of years to inoculations 
with variolous lymph, which the document in question directed 
to be taken from *'the most favorable cases,*' and he has seen 
series of such selected inoculations in which there was no general 
eruption, and the local phenomena were scarcely distinguishable 
from those of vaccination. 

— In a paper, in the April number of the Botanical Qazette, on 
*< Some Fungi Common to Wild and Cultivated Plants,'' Byron D. 
Halsted, Rutgers College, New Brunswick, N.J., says: *<It has 
been shown by means of a long series of examples that the evil 
Influences of wild plants may act at long range. It is not neces- 
sary that their roots and those of the cultivated plants should 
cross each other's paths in the soil or that their branches should 
interlock and overshadow one another in a deadly embrace. There 
is a more subtle bad influence than gross thieving or clutching by 
the throat. It is more in the nature of a poison that is sent out 
upon the air to be breathed in by the innocent wherever they may 
unwittingly meet the unseen but deadly germs. Crowding of 
plants is bad, rank growth of weeds is worse, but the most fatal 
of all influences is that unseen group that steal away the health 
of the plants which lack nothing for room and enjoy high and 
thorough culture. After all it is the host of enemies that swarm 
from the plants outside the garden fence that try the patience of 
the husbandman. He has learned the methods of remedying the 
others, but the floating spores defy his keenest eyesight to discern 
and bafile his ingenuity to combat. The ways of the fungi are, 
however, being slowly and laboriously revealed by the microscope 
and conquered by the spraying pump. The former assists the 
latter, which as yet blindly fires effective ''small shot" into the 
enemies' ranks. Proper seeding, fertiliasing, and weeding will do 
much to assist in warding off the deleterious influences of fun- 
gous Enemies; for healthy plants, while not proof against their 
attacks, are less liable to be overcome by them. Let therefore 
everything be done that is possible before the last resort comes 
and then the fungicide will have the greatest effect and yield the 
moat returns. If so much of the smut, rust, mildew, mold, rot, 
and blight of our cultivated plants is propagated by the wild 
plants hard by, it may be wise for every crop-grower to pay atten- 



tion to what is thriving outside his garden wall. He cannot build 
it high enough to shut out the spores, but he can do much to di- 
minish the number of these spores. Having done this, he can 
take up the spraying pump with a brighter hope of future success. 
There was a carcass, so to speak, in the pasture and he went out 
and buried it. Fungi are the basis of contagion and they infect 
at long range by means of their myriads of invisible spores. To 
learn of their ways and find better methods of resisting them make 
the burden of many a station botanist's labor to-day." 

— At the Washington meeting, Thursday, April 21 , of the Nation- 
al Academy of Sciences Dr. Karl Barus, Professor Samuel F. Em- 
mons and Mr. M. Carey Lea were elected members of the academy. 
Dr. Barus is connected with the United States geological survey, 
and is well known as a physicist. Professor Emmons is also con- 
nected with the geological survey and is a geologist. Mr. Lea is 
a Philadelphian, and is famous as a photographic chemist. The 
academy elected four foreign associate members. They were 
Professor Hugo Gylden of Upsala, Sweden ; Professor , Carl 
Weierstross of Berlin, Germany; Professor August Kekule of 
Bonn, Germany; and Professor E. Du Bois Reymond of Berlin, 
Germany. 

— **On the Track of Columbus," a paper by Horatio J. Perry, 
is one of the features of the May New England Magazine, 

— Professor N. S. Shaler, whose articles in Scribner^a, on "The 
Surface of the Earth " and '* Nature and Man in America," have 
done po much to make clear the practical features of geology and 
geography, begins in the May number of that periodical a group 
of four articles on Sea and Land, in which he will discuss Sea- 
Beaches, The Depths of the Sea, and Icebergs. 

— Some time ago Public Opinion, the eclectic journal of Wash- 
ington and New York, offered $300 in cash prizes for the best 
three essays on the question " What, if any, changes in existing 
plans are necessary to secure an equitable distribution of the 
burden of taxation for the support of the National, State, and 
Municipal Governments ?" The competition has attracted much 
interest, and the committee, consisting of Hon. Josiah P. Quincy 
of Boston, Hon. Jno. A. Price, Chairman National Board of Trade, 
and Mr. W. H. Page, Editor of The Forum, have just awarded 
the first prize to Mr. Walter E. Weyl of Philadelphia; the second 
to Mr. Robert Luce, editor of The Writer, Boston ; and the third 
to Mr. Bolton Hall of New York. The successful essays will be 
published in Public Opinion of April 28. 

— * * French Schools through American Eyes " is a report to the 
New York State Department of Public Instruction by J. Russell 
Parsons, Jr., the same gentleman who not long ago made a similar * 
report on the German schools. Mr. Parsons remarks in his preface 
that ** the belief that everything American is perfect constitutes a 
false form of patriotism which seems to be growing in this coun- 
try ; " but he maintains that in educational matters we have much 
to learn from foreigners. France, he thinks, has during the past 
twenty years made great advances in primary education, and now 
has some of the best public schools in the world. These schools 
he describes at considerable length, treating of their legal status 
and obligations, their organization, the method of selecting teach- 
ers, the methods of inspection, the courses of study, and many 
other aspects of the complex subject. His liberal use of statistics 
and the dryness of style characteristic of government publications 
make his book rather dull reading except to those especially inter- 
ested in its theme ; but to such persons it will convey much useful 
information. The most interesting part of it to the general 
reader is that which describes the courses of study in the various 
schools. The object sought by the French authorities is to teach 
those subjects that every person ought to know and to teach them 
in the most thorough manner possible. Moral education, too, re- 
ceives special attention, and is so conducted as not to interfere in 
any way with the religious beliefs of either the children or their 
parents. Mr. Parsons gives tables showing the courses of instruc- 
tion in several of the schools, which, however, we have not space 
to summarize. The book is published by C. W. Bardeen of Syra- 
cuse, N.Y. 
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THE DETECTION OF ARTIFICIAL (IMITATION) 

GEMS. 

Ik most works on ^ms much stress is laid upon *' hard- 
ness" as a means of distinguishing real from artificial 
'*' stones. ^^ Having had occasion during the past two years 
to examine several emeralds, rubies, etc., as to their gen- 
uineness, I have come to the conclusion that this property — 
-which is, as everyone knows, of great assistance in the de- 
termination of uncut minerals — is of very little value in the 
examination of cut and polished gems, inasmuch as cutting 
a stone renders its surface much softer — in some cases re- 
• ducing the hardness by over one-tenth — so that it can be 
^^ scratched" by minerals considerably lower in the scale of 
hardness than itself in its natural condition. On the other 
hand, many artificial gems will scratch ordinary window- 
^lass quite readily, and have a hardness nearly equal to that 
of quartz, although it is popularly believed that if a ^'dia- 
mond " scratch glass it must be real. 

Polishing the surface of a stone also necessarily afi*ects its 
specific gravity, especially if the specimen be of small size, 
as is the case with most gems. Specific gravity as a means 
of detecting false gems is also rendered practically valueless 
by reason of the fact that special care is often taken in the 
manufacture of these articles to make them have specific 
cavities as nearly like the natural species which they are in- 
tended to imitate as possible. 

Gems being usually much facetted, an examination of their 
optical properties becomes difficult and is of very little use 
in their practical determination. 

Many gems are thought by their owners to be genuine on 
account of their having been in the possession of themselves 
or families as heirlooms for many years. Age in this case 
is no criterion as to value, as it is well known that the 
ancient Egyptians and Greeks were well versed jn the man- 
ufacture of artiQcial stones. 



The grand and really only reliable test, it seems to me, as 
to the genuineness or otherwise of a gem — in case we do 
not wish to totally destroy the specimen — is an examination 
of its fusibility. Artificial diamonds, emeralds, etc., if held 
in the border of the flame of a spirit lamp or Bunsen burner 
soon become rounded on their edges, their fusibilities being 
generally considerably under three, according to von Kobeirs 
scale of the fusibilities of minerals. The real stones, dia- 
monds, etc,, with the exception of the garnet, are practically 
infusible. 

Great care should be taken in the examination of the fusi- 
bility of .a gem, as, if the latter be genuine, it may, unless 
heated gradually and carefully, crack and fly to pieces on 
exposure to a high temperature. Moreover, some gems will 
change color if heated too highly. W. G. Miller. 

UniverBlty of Toroato. 



THE SYSTEMATIC POSITION OF THE DIPTERA. 

Having been a student of the Diptera for two years, I have 
come to the conclusion that the order is entitled to the dis- 
tinction of being, as a whole, more highly specialized than 
any other. Entomologists who have attempted a general 
classification of insects have almost uniformly regarded the 
Hymenoptera as the highest order, placing the Lepidoptera 
second, and the Diptera third. The only exception in Amer- 
ica, I believe, is Professor Hyatt, who, in a recent book 
('"Insects," by Alpheus Hyatt and J. N. Arms), has placed 
the Diptera at the head of the class, with the Hymenoptera 
second, and the Lepidoptera third. His argument for this 
arrangement is brief and forcible. The main features may 
be summarized as follows: — 

The essential question which settles the rank of any insect 
is. How far does it deviate in structure, and through what 
line of descent has it developed, from its Thysanuriform an- 
cestors ? To introduce the subject of instinct or of useful- 
ness to man is to confuse our ideas, for we cannot translate 
the data famished by such a criterion into terms of the other 
standard. Applying this principle, he takes the following 
features of Diptera to show that they possess a degree of 
specialization surpassing any other order: — 

1. Larval structure: *'The young of even the generalized 
forms of Diptera are, as a whole, farther removed from the 
Thysanuriform type than those of any other group. The 
secondary larval form, which in the case of the Diptera is 
always footless and often an almost headless maggot, has 
complete possession of the younger stages. As Friedrich 
Brauer has pointed out, the general absence in the larvse of 
Diptera of the thoracic legs, even although living in situa- 
tions that seem to demand their development, shows that 
they must have inherited this peculiarity from an ancestral 
form whose larva had lost them. This comparative inflexi- 
bility of the larval stage is sufficient of itself to show that 
there is now a wide gap between the existing Diptera and all 
other orders of insects, and that this chasm is not closed by 
the resemblances of the parts in the adult to those of the 
Lepidoptera or isolated forms in other orders" (pp. 273, 274). 

2. The presence of but two wings: **The tendency to the 
enlargement of one pair of wings, like the tendency to the 
enlargement of certain pairs of thoracic legs and the reduc- 
tion of other pairs, or a change in their structure and func- 
tion, so that the insect makes a departure from the conven- 
tional normal type of four equal membranous wings and six 
equal-jointed legs, is everywhere an index of specialization 
(p. 274). 
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3. The mouth parts are developed for sucking only. 

4. The attachment of the abdomen to the thorax in some 
flies shows that they once possessed a pedunculated abdomen, 
similar to that of Hymenoptera (p. 251). 

Of these features, the first is the most weighty. Had not 
its importance been overlooked, the order could never have 
been thought inferior to the Lepidoptera, of which the mem- 
bers have while larvae thoracic legs and usually abdominal 
ones also. Among the> Hymenoptera, the Tenthredinidae 
have thoracic legs and even more numerous abdominal ones 
than the Lepidoptera. The Uroceridae also have rudimen- 
tary thoracic legs, although the larvae are borers in wood. 

The second and third arguments are essentially one in 
principle. In the lower winged insects, we find both pairs 
of wings of equal size and importance. The Hymenoptera 
show a condition in which the hind wings are much smaller 
and so of less use. Now, why do not the Diptera represent 
the extreme of this series ? The question is not whether two 
pairs of wings or one pair are in themselves ** higher; " it is 
rather, Which type shows the greater departure from the 
forms universally acknowledged as ancestral ? So regarding 
the mouth development : If the mandibular mouth of Thy- 
sanura, Odonata, etc., be admitted as representing the ances- 
tral form, then surely the mouth combining mandibular and 
suctorial apparatus is intermediate, and that with only suc- 
torial organs is the ultimate degree of specialization. The 
recent researches of Dr. John B. Smith (Trans. Am. Ent. 
Soc, XVII.) show that true mandibles are almost never 
present in Diptera (he found them only in Simulium). Al- 
though his conclusions in this respect, as well as in regard 
to the homologies of the dipterous mouth in general, are 
widely different from those of earlier investigators, they are 
probably correct. In summing up, he says (p. 339), ** The 
development required is simply a further development of the 
line started in the Hymenoptera.'* 

An argument that strongly reinforces the first one above 
is found in the fact that the embryo in Diptera, at least in 
the higher forms, does not develop any traces of legs, differ- 
ing in this respect from even the highest Hymenoptera, which 
first develop the legs and then reabsorb them before hatching 
{Paycfie, June, 1891, p. 98). 

The subject of mimicry also throws some light on these 
relations. As is well known, the Diptera afford many in- 
teresting cases of mimicry, and it is important to our theory 
to notice that they generally imitate the Hymenoptera, es- 
pecially the very highest forms, such as wasps, humble-bees, 
:and even honey-bees. One of the most widespread of all 
species, Eriatalis tenax Linn., is such a good imitation of 
the honey-bee as to deceive the very elect. One of my stu- 
dents, an enthusiastic collector and well acquainted with this 
case of mimicry, once grasped a bee in his hand, under the 
impression that he was capturing one of these flies. Now, 
on any theory, we must admit that these species of flies are 
4>f more recent origin than the species which they mimic. 
Most of these imitative flies belong to the family Syrphidae, 
which is considered to be one of the oldest of the group 
Cyclorrhapba, comprising the higher flies. 

The Diptera, as a whole, are wonderfully rich in peculiar 
modifications of structure. In almost any organ the variety 
of forms exceeds that of any other order. Even the antennae 
of beetles do not surpass, if they equal, those of flies in this 
respect. The wings are far more variable in venation than 
those of any other order. The variety and complexity of 
organs for grasping the female are almost beyond belief to 
one who has not seen them. 



The one thing which has prevented the recognition of the 
real rank of the Diptera is a lingering notion that specializa- 
tion by reduction really brings an insect down to a lower 
position in the scale. The word '*high^' suggests the idea 
of ** complete," or "perfect," or '* typical." If Professor 
Hyatt's test were lo exclude every other, as it ought to, there 
could scarcely be any further disagreement on the question 
of the highest order. 

The line of argument here suggested points to the Pupi- 
para as the highest of all insects ; nor would I in the least 
seek to evade the conclusion. Of the group, I have seen 
only the Hippoboscidae ; among these the sheep tick, Melo- 
phagua ovinua Linn, appears to deserve the highest rank. 

J. M. Aldrioh. 

DEBLOOMING MINERAL OILS. 

It is a common practice with dealers in mineral lubricating 
oils and what are known as wool-stock and neutral oils to 
add certain chemicals to these oils to destroy the bluish fluor- 
escence or ** bloom." The bloom on ordinary refined kero- 
sene is very noticeable, while paraffin oil, i.e., oil that has 
been distilled from petroleum tar, or residuum, is intensely 
blue. A good way to see the bloom of an oil is to view it 
through the ordinary four-ounce sample bottle. These bot- 
tles are made with straight sides and of white glass. A 
test-tube answers very well. The bottle should be held in 
front of a window and viewed through the hottom. 

If a drop of oil be put on a piece of black glass, or on a 
piece of window-glass painted black on the bottom, the bloom 
will show even when the oil appears bloomless in the bottle. 
The bloom of oils may be destroyed or masked by nitric acid, 
nitro-benzol, di-nitro-naphthalene, and some other nitro- 
compounds. The use of nitric acid, of course, destroys the 
oil for lubricating purposes. 

The dinitro-naphthalene of commerce is a very efficient 
deblooming agent. I found, however, that if this material 
be washed in hot water until the free acid and free nitro- 
benzol (?) be washed out, it loses its deblooming properties. 

A small percentage of oil of myrbane added to wool-oil or 
neutral oil will destroy or mask the bloom altogether. At 
the same time it, like the di-nitro-naphthalene, darkens the 
oil, and gives it the odor of benzol. 

The usual practice is to add a quantity of di-nitro-naphtha- 
lene to a portion of the oil to be treated, warming it gently 
meanwhile, and then, when the oil is about to be sold, to 
add this strong solution to the bulk of the oil. This is done 
because the nitro compound is liable to crystallize out in the 
cold, and also to stain yellow the containing vessel and to 
darken the oil on standing. 

If a bright piece of steel be put into oil containing much 
di-nitro-naphthalene the steel becomes corroded. It will be 
readily seen that such oil is unfit for lubricating purposes. 
If the oil be filtered while cold, fine crystals of di-nitro-naph- 
thalene will collect on the filter, and at the same time the 
filter is stained yellow. The bloom reappears in the filtered 
oil, showing that the bloom was only covered up and not 
destroyed. 

The only safe and proper way to bleach and debloom oil 
is to expose it to the sun and air for a long time — two or 
three weeks or so — depending on the weather. By this 
method no deleterious substances are added to the oil, while 
at the same time it is rendered sweeter in odor and the 
** body" is somewhat increased. The bleacher consists of a 
shallow tank, sometimes covered with glass, but more gen- 
erally exposed to the sun and rain. Into these tanks a few 
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inches of water is run, and on top of this the oil. Any im- 
purities settle to the bottom of the water, and are left when 
the oil is drawn off. In some of the larger refineries these 
bleachers literally cover acres of ground. The great objec- 
tion to this method of bleaching is the length of time occu- 
pied and the immense space taken up by ftie bleachers. 

It may be asked, What is the object of deblooming oils ? 
So far as I can learn the only object is that they may be 
used to adulterate the more expensive animal and vegetable 
oils, such as lard, tallow, linseed, and cottonseed oils. 

A mixture of lard oil, 75 per cent at 50 cents a gallon, and 
debloomed neutral oil, 25 per cent at 18 cents a gallon, will 
pass for pure lard-oil with anyone but an expert. This fraud 
may be detected by the lower flashing and burning points of 
the mixture and by the change in specific gravity from that 
of pure lard oil. The tests mentioned above may also be ap- 
plied. D. T. Marshall. 

Boston, Mass., April 81. 



ASTKONOMICAL NOTES. 

[Edited hy George A, Hill.] 
Winnecke's Periodic Comet. 



In No. 3,083 of the Aatronomische Nachrichten Dr. 
Haerdtl of Vienna publishes corrected elements for Win- 
necke^s periodic comet, and also an ephemeris extending into 
next September. The comet will reach perihelion on July 
1, be the nearest to the earth on July 9, when it will be only 
11 million miles from the earth and attain a brightness 140 
times that it had when found by Dr. Spetalerou March 18 
last. The comet at the date of discovery was 72 million 
miles from the earth. The epoch of the ephemeris is for 
Berlin midnight. 
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Comet Swift. 









The following is a continuation of the ephemeris for 
comet Swift. This comet may prove to be a very interest- 
ing one, as the computations made seem to point to the fact 
that it is moving in a hyperbolic orbit. The observations 
at the present time do not extend over a sufficient interval 
to be absolutely sure of this statement, but as the comet is a 
bright one, it will probably give us a long series, when the 
question can be definitely settled. We have so few positive 
cases of comets moving in hyperbolic orbits that this one 
will receive at the hands of computers a very thorough dis- 



cussion. The Rev. G. M. Searle, director of the Observa- 
tory of the Catholic University at Washington, has com- 
puted both hyperbolic and parabolic orbits for this comet. 
The difference between computation and observation for the 
middle places in the hyperbolic orbit is zero, while in the 
parabolic orbit it is + 15" in longitude and -|- 7" in latitude. 
The following is a continuation of the ephemeris published 
in No. 481 of Science, 
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Comet Denning. 

The following is an ephemeris for comet Denning, 
epoch is for Berlin midnight : 
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MR. PETRIE'S DISCOVERIES AT TELr-EL-AMARNA. 

Only recently the news reached us of the discovery by the 
Direction of Exploration in Egypt of the tomb of King Amen- 
hotepIV. (Khu-n-aten) at Tel-el- Amarna ; and now, from an- 
other quarter, we hear of further important discoveries in 
the same locality. 

The labors of Mr. W. M. Flinders Petrie, who has been 
working all winter at the excavation of the royal palace of 
Khu-n-aten, have been rewarded by a most unexpected fiod, 
one, indeed, that is unparalleled in ihe history of archseology. 
Lying on the ground, tossed in a corner among spoilt blocks- 
of rough granite ^'Ushabtis,^^ discarded by the artisans who* 
had prepared the king^s sepulchral furniture, lay the plaster 
cast, the mask, of the dead man himself, evidently taken 
immediately after his death by the sculptors employed to* 
carve his statues. It is in an almost perfect state of pre- 
servation. 

This extraordinary relic of one of the most interesting^ 
figures of antiquity lends unforseen support to the view of 
the monarches character suggested in my last article. Ac- 
cording to Mr. Petrie, the face thus revealed, as it were, in 
the fiesh, ^^ is full of character. There is no trace of passioD 
in it, but a philosophical calm, with great obstinacy and im- 
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practicability. He was do fanatic, but rather a high-bred 
theorist and reformer^^ How vividly clear dd such facts as 
these make the remote past appear; and what deep meaoing 
they lend to the words of that greatest of word-painters, 
Ernest Renan: **A giant even placed on the confines of a 
picture still remains a giant/* 

The palace has been exhumed and the pavements — beauti- 
fully frescoed with tanks and fishes, birds and lotus plants, 
and almost unique in their style — have come to light; also 
inlaid walls and splendid columns inscribed with scenes and 
capped wilh capitals imitating "gigantic jewelry/^ Their 
surface was encrusted with brilliant glazes, and the ridges 
between these were gilt, so that they resembled gems set in 
gold, the effect thus produced reminding the explorers of the 
'' net-work " of the ** Temple of Solomon." 

Mr. Petrie was also fortunate enough to come across smaller 
objects, which have thrown light upon the history of the 
period. In a neighboring quarry he found the name of Queen 
Thii, the mother of Khu-n-aten, unaccompanied by that of a 
king. This fact has given him good ground for the suggestion 
that she may have governed alone during the minority of her 
son, who, to all appearances, was only married in the fifth 
year of his reign, his first child having been born in his sixth 
year. In the fifth year of his reign the king was still called 
Amenhotep, as shown in a papyrus found at Gurob, but in 
his sixth year he appears at Tel-el-amarna as Khu-n-aten ; so 
that the great schism which led to the final rupture between 
himself and the Theban priesthood must have occurred be- 
tween those two dates. 

Moreover, Mr. Petrie has in his possession a scarab on 
which Amenhotep is represented in adoration before Aten, 
the name of Amen having been subsequently erased. This 
scarab finally settles the question, so often raised, of the 
identity of the man who bore both names. 

Relics of the successors of Khu-n-aten — Ra-Saa-EIa-Khepru, 
Tut- Ankh- Amen, AX — were also recovered at Tel-el-amarna, 
showing them to have resided there after him; and even 
Hor-em-heb left a block of sculpture inscribed with his 
"cartouche" in the temple of Aten, probably in the early 
part of his reign and before his compromise with the con- 
servative Theban party. After that time the site was ap- 
parently abandoned and no traces remain of further occu- 
pation. 

The cuneiform tablets discovered in 1887 were all in store- 
rooms outside the palace, near the house of the Babylonian 
scribe, which Mr. Petrie identified by finding the " waste 
pieces of his spoilt tablets in rubbish holes." 

A large quantity of ^gean pottery similar to the Mykenae 
and lalysos type was found, of even greater variety of form 
than that recovered at Gurob. And this as well as the natu- 
ralistic character of the frescoes, which Mr. Petrie compares 
with those of Tiryns and with the gold cups of Vaphio, and 
the geometrical patterns that decorate some of the columns, 
which in his opinion closely approach the art of the Mykense 
period, are highly suggestive of Greek intercourse and in- 
fiuence. 

The court of Ehu-n-aten, in the fifteenth century B.C., 
must have been a remarkable one. Under the quickening 
influence of a great mind the foreign conquests of the war- 
like monarchs of the eighteenth dynasty seem to have been 
made to yield the richest fruits of peace. A wide-spread in- 
tercourse had been established among nations; Phoenicians, 
Syrians and Mesopotamians, Greeks and Mediterranean 
Islanders are revealed to us as having come into the Nile 
valley, bringing along with their commerce their arts, their 



industries, and various indirect influences. No wonder that 
the priests of Amon saw with dread and aversion the influx 
of foreigners lyho, encouraged by the evident cosmopolitanism 
of their king, bid fair to revolutionize the ancient traditions 
of their venerable land and to remove the narrow boundaries, 
of Elgyptian conservatism. S. T. STirvENSON. 



THE ROLLING OF SHIPS.* 

One fact that often strikes the thoughtful traveller by sea 
is that, notwithstanding the great and numerous improve- 
ments of recent years which have made life on shipboard 
pleasant and luxurious, little or nothing has been done ta 
steady a vessel when she meets with waves that set her roll- 
ing heavily from side to side. The tendency seems to be 
rather in the direction of increased than of diminished rolling; 
for the steadying influence of sails, which makes the motion 
so easy and agreeable in a sailing ship, is fast disappearing 
in large steamers. Masts and sails add appreciably to the 
resistance of large fast steamers ; so they have been cut down 
in size year by year till such fragments of sail as still remain 
are so small compared with the size of the ship as to retain 
little power to reduce rolling. 

Shipowners and seamen do not show much sympathy with 
the discomfort and misery that rolling causes to most pas- 
sengers. They perhaps get anxious about an occasional ves- 
sel that acquires the evil reputation of being a bad roller, 
because passengers may be frightened away and the re^ 
ceipts fall off in consequence ; but beyond wishing, or at- 
tempting, to deal with abnormal cases, nothing seems to be 
thought of. Rolling is considered incurable, or as not of 
sufficient importance to trouble about. Yet there is nothing 
which would contribute so directly to the comfort of lands- 
men at sea, or do so much to change what is for many misery 
and torture into comfort, as to check and reduce as far aa 
possible the rolling proclivities of ships. 

The laws which govern rolling are now well understood,, 
and it is strange that this knowledge has not enabled an 
effective means of control to be devised. What is stranger 
still is that well-known means of mitigating rolling — such 
as the use of bilge keels — are employed in but very few 
cases. A ship rolls about a longitudinal axis which is ap- 
proximately at her centre of gravity, and the rolling is> 
practically isochronous at moderate angles in ordinary ships. 
The heaviest rolling occurs when the wave-period synchro- 
nizes with the natural period of oscillation of the ship. 
Many vessels are comparatively free from rolling till they 
meet waves of this period, and if such meeting could be 
avoided, excessive rolling could be prevented. Some vessels 
have periods as long as fifteen to eighteen seconds for the 
double oscillation, and as these would require to meet with: 
waves 1,300 to 1,500 feet in length, in order to furnish the 
conditions of synchronism, it is seldom that they suffer from: 
heavy or cumulative rolling. Such waves are, however, not. 
rare in the Atlantic. 

The limits of heavy rolling are fixed, of course, by the re- 
sistance offered by the water and air to the transverse rota- 
tion of the ship, which is very great because of the large 
areas that directly oppose motion in a transverse direction. 
But for this resistance, and the condition that rolling is only 
isochronous within moderate angles of inclination, a few 
waves of the same period as that of a ship would capsize 
her. 

1 From Natare. 
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The two most obvious modes of preventiog heavy rolling 
are, therefore, (1) to make the period of rolling of a ship as 
long as possible, so as to reduce the chances of meeting waves 
whose period will synchronize with it, and (2) to increase 
the resistance to rolling. The period of a ship varies di- 
rectly as her radius of gyration, and inversely as the square 
root of her metacentric height. Hence the period may be 
increased by increasing the moment of inertia of the ship, or 
by decreasing the metacentric height. In armored war-ves- 
sels the moment of inertia is large, on account of the heavy 
weights of armor on the sides, and the heavy guns that are 
either placed at the side or high up above the centre of 
gn*avity. Ordinary steamers have no such weights concen- 
trated at great distances from the centre of gravity, and their 
moments of inertia are determined by the distribution of 
material in the hull that is fixed by structural conditions and 
by the stowage required for their voyages. Metacentric 
height cannot be reduced below a certain amount, which is 
necessary to prevent too easy inclination of the ship, or 
crankness, in still water. On the whole, we may regard the 
longest periods that the largest ships are likely to have with 
advantage to be about those named above, i.e., fifteen to 
eighteen seconds. 

Length of period cannot give immunity against occasional 
heavy rolling; but increase of resistance reduces the angles 
of roll at all times, and especially when the angular velocity 
is greatest and the rolling is worst. Such resistance is fur- 
nished by the frictional resistance of the bottom of a ship 
and by the direct resistance of projecting parts of the bottom, 
such as the keel and the large flat surfaces below at the stem 
and stern. This resistance can be largely increased by means 
of bilge keels. The value of bilge keels is recognized in the 
Boyal Navy, and the ships of the navy have been fitted with 
ihem for many years with highly beneficial results. The 
advantage of bilge keels was proved beyond all doubt many 
years ago by careful experiments made in this country and 
in France; and the late Mr. Wm. Froude showed, by the 
trials he made of H.M.S. *^ Greyhound^' twenty years ago, 
that bilge keels of excessive size — 3 feet six inches deep, 
and 100 feet in length, on a vessel 172 feet long — had only 
an insignificant effect upon speed throughout great differ- 
ences of trim. 

It is strange that the mercantile marine should not yet 
have adopted bilge keels, and obtained the undoubted ad- 
vantage they give in steadiness. The number of ships that 
have them is comparatively few. There is an almost uni- 
versal opinion and prejudice against their use, and the 
largest and finest passenger steamers have no bilge keels. 
This is in spite of the fact that, in cases where bilge keels 
have been fitted to try to check heavy rolling — and they 
have been of suitable size and properly placed — it has been 
found that the angles of rolling have been reduced by nearly 
one-half. There is a prevalent belief — which has no foun- 
•dation in fact — that bilge keels are very detrimental to 
speed. We have said that Mr. Froude's experiments showed 
the contrary, even on trials made in still water; but it ap- 
pears certain that at sea any trifling loss of speed which 
still- water trials might show would be more than compen- 
sated for by gain in speed when the vessel is prevented from 
rolling through large angles from side to side, and undergo- 
ing great changes of underwater form at every roll. Experi- 
ence with ships that have had bilge keels added after running 
for some time without them shows that there has been no 
appreciable difference of speed or increase of coal consump- 
tion on their voyages. 



Another, and a more heroic, method of stopping or reduc- 
ing rolling would be to counteract the inclining moment of 
the ship caused by the ever-changing inclination of the 
waves by an equal and opposite moment, which would vary 
as the inclining moment varies. This has been attempted at 
different times and in various ways. It is essential to any 
degree of success, however, that the opposing moment brought 
into operation should be completely under control, so as 
always to act in the manner and to the extent required. The 
attempts to obtain a steady platform by freely suspending it, 
and making it independent of the rolling of the ship, have 
failed — apart from the practical diflSculties of carrying out 
such an arrangement on a large scale — because the point of 
suspension oscillates when the ship rolls, and the platform 
acquires a rolling motion of its own. Weights, made of 
heavy solid material, which move from one side to the other 
of a ship subject to the action of gravity and rotation, fail 
because they cannot be made to act continuously in the man- 
ner required. 

A degree of success has been achieved by admitting water 
into a suitably prepared chamber and leaving it free to move 
from side to side as the ship rolls. This has been done in 
several ships of the navy, the case of the '' Inflexible " being 
that which was the most carefully experimented upon. The 
movement of this internal water follows the inclination of 
the ship, but it lags behind, and thus tends to reduce the in- 
clination. Its effect can be regulated by the quantity of 
water admitted into the chamber and by its depth. The 
*' Inflexible" committee state in their report that compara- 
tively small changes in depth increase or diminish largely 
the extinctive power of the water. For various reasons — 
one of which is that while such a chamber is very effective 
in a moderate sea it fails in a rough sea when the rolling of 
the ship is greatest — and perhaps partly on account of the 
destructive and disturbing effect of 100 tons or more of water 
rushing from side to side of a ship over sixty feet wide — 
these water chambers appear to have gone out of use in the 
navy, and they have been given up in the *'City of New 
York" and **City of Paris," which vessels were said to be 
fitted with them when first built and placed upon the At- 
lantic. 

Mr. Thornycroft has devised a means of checking rolling 
by moving a weight, under strict control, from side to side 
of a vessel so as to continuously balance, or subtract from, 
the heeling moment of the wave-slope. It consists of a large 
mass of iron in the form of a quadrant of a circle, which is 
placed horizontally, with the centre on the middle line of the 
vessel, and there connected with a vertical shaft. The shaft 
is turned by an hydraulic engine, which is very ingeniously 
controlled by an automatic arrangement The heavy iron 
quadrant is swept round from side to side, revolving about 
its centre, to the extent that is required to counteract the 
heeling moment. In a paper read on the 6th instant be- 
fore the Institution of Naval Architects, Mr. Thornycroft 
said : — 

**The manner in which the controlling gear works will 
be better understood if we imagine a vessel remaining up- 
right among waves, while near the centre of gravity of the 
ship we place a short-period pendulum suspended so as to 
move with little friction ; this will follow the change in the 
apparent direction of gravity without appreciable loss of 
time, so that any change in the wave- angle and apparent 
direction of gravity cannot take place without due warning, 
which will indicate the time and amount of the disturbance. 
It is therefore only necessary to make the motion of the 
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ballast bear some particular and constant ratio to tbe motion 
of this short- period pendulum to keep tbe balance true. The 
inertia of a heavy mass will cause some loss of time, as we 
can only use a limited force for its control; but it is possible 
to accelerate tbe phase of motion and overcome this difficulty 
so far as to get good results. 

'* If, now, we imagine tbe ship to roll in still water, tbe 
effect of the combination just described will be to balance 
the ship's stability for a limited angle; but this defect is re- 
moved by the introduction of a second pendulum of long 
period, which tends to move the ballast in the opposite 
direction to the first one, and enables the apparatus to dis- 
criminate between the angular motion of the water and that 
of the vessel. 

'^ I find, however, that the long- period pendulum is rather 
a delicate instrument, and that its function can be served by 
a cataract arranged so as to always slowly return the ballast 
to the centre, and this device has the effect of accelerating 
the phase of motion, which, in some cases, we also re- 
quire. 

'* We are therefore able, by very simple parts, to construct 
an apparatus which will indicate the direction and amount 
of motion necessary to be given to the ballast at a particu- 
lar time so as to resist the wave effort; this power of indi- 
cating may be converted into one of controlling by suitable 
mechanism. The loss of time due to inertia of the necessary 
ballast is not always unfavorable when tbe apparatus has to 
extinguish rolling motion, the greatest effect being obtained 
when the ballast crosses the centre line of the ship at a time 
when it is most inclined to the water surface, and this cor- 
responds to a quarter of the phase behind tbe motion of the 
short pendulum." 

The apparatus has been working for some time in the 
steam yacht **Cecile'' with very good results. What the 
objections may be to applying it to the largest passenger 
steamers remains to be seen. A moving weight of some- 
thing like 100 or 160 tons would probably be required in such 
vessels. The power necessary to control the movement of 
the weight appears to be small, and Mr. Thornycroft's in- 
vention seems at any rate to show the way towards obtain- 
ing the long desired boon of substantially reducing, if not 
checking altogether, tbe rolling of ships. If it succeed in 
doing upon a large scale only a portion of what is claimed 
for it in the way of anticipating and counteracting the heel- 
ing effect of waves, without the possibility of acting in an 
erratic or undesirable way, we may hope to see it adopted 
some day in passenger steamers. 



LETTERS TO THE EDITOR. 

«*« CorreBpondenU are requested tohetu brief as posHble, The writer* e f%aine 
la in cUl ccuee required cm proof of good faith. 

On request in advance^ one hundred copies of the number containinq his 
eommunioation will be furnished free to any correspondent. 

The editor will be glad to publish any queries consonant with the eharacttr 
of the Journal. 

A Fire-Bali. 

A TELEPHONE Wire was supported on cedar poets 20 feet high 
and 20 rods apart. During last August [1880] we bad a thunder- 
storm, during which there was a sharp and heavy crash. Several 
of tbe poles were found to have heen struck, and portions to have 
been taken out through their entire length. One of these por- 
tions, of the size of a medium rail, was thrown into an adjoining 
field some rods from the pole. Portions from the others were 
smaller and more or less shattered. Near the southernmost pole 



struck, a family were in a house with doors and windows open, 
and a luminous ball seemed to leap from tbe wire, pass tbrougb 
the open door and a window, and pursue its course some rods 
through the open space behind the hou<»e. A boy in the room 
grasped his thumb and cried out, '^I'm struck," and Mr. He wet t 
felt a sensation of numbness in his left arm for some time. A girl 
seized her shawl and rushed out of the house to chase the ball. 
She reported that she pursued it some distance, while it hounded' 
lightly along, until it seemed to be dissipated in the air without 
an explosion. The size of the ball was about that of the two fists,, 
and its velocity about that of a ball thrown by the hand. 

C. C. Bayley. 



Lightning. 

The account of a stroke of lightning in Science for Jan. 29 last 
and the article in the issue of April 8 on '* The New Method of 
Protecting Buildings from Lightning'' call attention to a subject 
which has been greatly neglected, viz., tbe nature, characteristics, 
and effects of lightning strokes. Besides the passage of the elec- 
tricity from the cloud to the earth, or the reverse, heavy dis- 
charges are always accompanied by other phenomena, which vary 
on different occasions, and which, for want of record and tabula- 
tion, have not yet been explained and their laws determined. In 
the loose accounts given of them in our daily journals they are 
spoken of as '< freaks of lightning," and no further notice is taken 
of tbem. In the hope of doing something towards making a 
careful record, I offer the following, which has never been pub- 
lished. 

The village of Amherst, Mass., is supplied with water from a 
reservoir among the Pelham hills, about five miles distant. The 
aqueduct runs nearly in a straight line from east to west. The 
pipes are made of thick sheet-iron bent into tubes, and the over- 
lapping edges are riveted together with copper rivets about twa 
inches apart. They are covered both without and within with a 
thick coat of cement. The joints are filled with cement so that 
tbe irons do not come in contact, an iron ring five or six inches 
broad is slipped over the joint, and the whole covered with cement. 
At a place about half a mile west of the reservoir the aqueduct 
runs near the foot of a steep bill that is seventy or eighty feet 
high and covered with a recent growth of white pine, shrub oaks,^ 
and yellow birch from ten to thirty feet in height, the intervals of 
the trees being filled with bushes. During a very heavy shower 
in July, 1884, a thunder-bolt was seen to fall on the hill. It struck 
a pine tree half-way down the side of the hill, whose top, on a 
horizontal line, was not more than two rods from the bottom of 
the trees on the summit. The tree struck was about twenty-five 
feet high and eight inches in diameter at the butt. The lightning 
did not apparently strike it on the top, but about one-fourth of its- 
height from the top, at three equidistant points on the circumfer- 
ence the bark began to be ruptured, and the ruptures continued in 
straight lines to the ground. There the three currents united, ran 
over the ground, scattering the dirt and leaves in all directions for 
two rods, until it came over the aqueduct. There it bored a hole an 
,inch in diameter down to the pipes. It struck about the middle 
of one of the lengths, broke tbe cement, and indented the iron as 
with a heavy blow of a sledge-hammer. The surface of the in- 
dentation appeared to have been melted. The current then 
turned to the west, ran along the top of the pipes, which were full 
of water under heavy pressure, stripped off the cement and slit 
tbe iron tubes through the whole, or a part, of their length. When 
a line of rivets came in its path, it cut them off between the 
overlapping edges of the iron as smoothly as with a knife, leaving 
tbe parts in each edge undisturbed. At the joints it rent off ringa 
and cement, and indented the edge facing tbe current, melting 
the surface as in tbe place where it first struck the pipe. Rarely 
was the edge from which the current flowed indented. These 
effects continued for more than a mile, growing less and less, and 
finally disappeared. 

Several questions in this connection require solution. 

1. If the discharge is simply the equalizing of the potential be- 
tween the cloud and the earth, why was that not accomplished aa 
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fioon as the current reached the ground, the wet earth being a 
good conductor? 

2. Whj did not the lightning strike the trees on the summit 
rather than one several feet below, and why not the top of the 
latter? 

8. Why did it indent the pipes, and why the edges facing the 
current rather than the other ? Is electricity material ? Can any- 
thing not material manifest such a vis viva or working energy ? 
Why was the iron melted when electricity has no inherent heat? 

4. Do not the effects at the junctions of the pipes indicate a sort 
of damming up of the current by the cement until the pressure 
became sufficient to burst the barrier, and then it struck the fol- 
lowing edge with its accumulated flood? 

Maw«ttat.t. Henshaw. 

Amherst, Mass., Apr. 81. 

[The phenomena presented in lightning strokes have hereto- 
fore appeared so lawless that it may be well to call attention to 
the fact, which has been repeatedly observed, that but little dam- 
age is generally done to portions of trees on the same levels as the 
foliage. It hasiilso been observed that the presence on any level 
of a conductor of considerable surface, and consequent large 
electrical capacity, mitigates the effects on that level. Whether 
the large conducting surface presented by the wet leaves of a 
tree is a parallel case is, of course, a question ; but the fact as 



stated is among those well authenticated in regard to lightning 
effects.— Ed.] 

Periodicity of the Aurora. 

Ok Saturday night, April 28, there was a fine Aurora seen in 
this locality whenever the clouds broke away until after midnight. 
This display is specially interesting because it is the sixth consecu- 
tive return of an aurora at the precise interval of twenty-seven 
days, the dates being as follows : Dec. 9, Jan. 6, Feb. 2, Feb. 29, 
March 27, and April 28. The display will be due again upon May 
20. It has been associated with reappearances at the sun*s eastern 
limb of an area south of the equator which has been much fre- 
quented by spots and faculss. In like manner a record now be- 
fore me shows that reappearances at the eastern limb of disturbed 
areas in the sun^s northern hemisphere have their chief magnetic 
effect during the autumn months. From this it would seem that 
in order that a solar disturbance may affect the earth's magnetism 
it must be in a particular location, namely, at the eastern limb 
and as near as possible to the plane of the earth's orbit. Certainly 
such disturbances do not have their magnetic effect promiscuously 
in all locations, or at present we should have auroras and magnetic 
storms continuously, which is very far from being the case. 

M. A. Vbeder. 

Lyons, N.Y., April 8S. 



CALENDAR OF SOCIETIES. 

Philosophical Society, Washington. 

April 28. — G. M. Searle, On a Simple 

Form of Double-Image Micrometer; Arthur 

Keith, The Geology of Chilhowee Mountain 

in Tennessee ; B. E. Fernow, Timber Physics. 

Chemical Society, Washington. 
April 14.— Wm. H. Krug, On Behavior 
of Acetone and Carbo-Hydrates; F. W. 
Clarke, On the Decomposition of Certain 
Silicates by Heat; Thomas Taylor, Smoke- 
less Powder. 

Publications Received at Editor's Office. 



Bbtant, Willum C, SellAj Than*top«U and other 

Poems. Boston, Hoagnton, liifflln * Oo. IQo, 

paper. 86 p. 16 eta. 
OoBK, J. Howard. A German Science Reader. 

Boston, D. C. Heath * Co. 19". 196 p. 80 eta. 
MiLLKR, Olitb Tborvb. Little Brothers of the Air. 

Boston, Houghton, Mifflin * Co. 12«. 871 p. 

$1.26. 
Posss, Nils. Handbook of School Grmnastlos of the 

Swedish System. Boston, Lee « Shepard. 18". 

IWp. eOots. 
WsvD, Claksnos M. Spraying Crops. New York, 

Rural Pub. Go. 16*. 110 p. 111. 



A TEMPORARY BINDER 

for Sdefue is now ready, and will be mailed 
postpaid on receipt of 75 cents. 

Thii binder ii itrong. durable sad 
elegant, has gilt side-title, and al- 
lows the opening of the pages per- 
fectly flat. Any number can be 
taken out or replaced without dis- 
turbing the others, and the papers 
are not mutilated for subsequent 
permanent binding. Filed in this 
binder, ScitnctiM always convenient 
for reference. 




N. D. C. HODGES, Publisher, 

874 Broadway, New York. 



An ninstrated Journal for Mothera 

PCBLISBLBD FORTNIGHTLY. 

$1.00 a year. 

80nA far Sample Copy. 

Charlei Bobinion, 907 Broadway, H. T 



Exchangees. 

[Prccof charge to all, if of aatiafactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

For sale or exchange. Das Ausland, 10 vols., t8Ss to 
X891, including 6 vols, bound, 4 in numbers, wheeler 
Survey, vol. x. Geog. Report; also vol. 6, Botany; Pro- 
duction of gold and silver in the United Sutes. 1880, 'x, 
'9, '3, '^; Self ridge Isthmus of Darien. Will sell at very 
low prices. J. !•'. James, 1443 Corcoran St., Washing- 
ton, D. C. 

For exchange.— A fine thirteen-keyed flute in leather 
covered case, for a photograph camera suitable for mak- 
ing lantern slides. Flute cost $S7, and a nearly new. 
U. O. COX, Mankato, Minn. 

Te exchange ; Rxperlment Station bulletins and 
reports for bulletins and reports not in my file. I 
wUl send list of what I have for exchange. P. H. 
ROLFS, Lake City, Florida. 

Finished specimens of all colors of Vermont marble for 
fine fossils or crystals. Will be given only for valuable 
specimens because of the cost of polishing. GEO. W. 
PERRY. State Geologist, Rutland, Vt. 



For exchange. — Three copies of ** American State 




of the Institution of the Sabbath Day, Its Uses and 
Abuses," by W. L. Fisher, X859; '* Humorous Phases of 
the Law," by Irving Browne; or other works amounting 
to value of books exchanged, on the question of govern- 
mental legislation in reference to religion, personal liberty , 
etc. If preferred. I will sell **American Slate Papers,'^^ 
and buy other books on the subject. WILLIAM AD- 
DISON BLAKELY, Chicago, 111. 



Wants. 



A ny p€r$on tttkimg a ^ontion far nrhick A# it quMii- 
fiedfy kit teitnti/U attaimmtmis^ #r any person t€€kini 
t0m§ on* to fill a position 0/ tku ckarnctor^ bo it tkmi 
t/a toackor o/scionco,ekomist^ drnnrktsman^ or wkai 
not., can kavo tk* * IVant ' iniortod nndor tkis ksad 
at xo esnis a count lino, Notkini insortod a/ Uss tkan 
50 cents a tims prepaid by stamps^ if most convonioni. 

TRANSLATOR wanted to read German arobiteo- 
tural works at sight (no writing). One familiar 
with technical terms desired. Address **A.,"Box 
149, New York Poet Offlee. 



W^ 



ANTED.— A position in a manufacturing estab- 
lishment by a manufacturing Chemin of in-' 
ventive ability. Address M. W. B , care of Science^ 
874 Broadway, N. Y. 



W^ 




s vols.; Minot's " Land and Game Birds of New Eng- 
land^' Samuels' *' Our Northern and Eastern Birds;** all 
the Reports on the Birds of the Pacific R. R. Sunrev, 
bound u s vols., morocco; and a complete set of tne 
Reports of the Arkansas Geolosical Survey. Please give 
editions and dates in corresponoing. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 

To exchange Wright's *^ Ice Age in North America " 
and Le Conte^s ''Elements of Geology" (Copyright i88a) 
for ''DarwinUm." by A. R. Wallace. **Origin of Species.'^ 
by Darwin. ''Descent of Man," by Darwin, 'Man's 
Place in Nature," Huxley, ^^Mentai Evolution in Ani- 
mals," by Romanes, *'Pre-Adamites," by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 

For Sale or Exchange for books a complete pnvate 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog. to x-xomg.), platinum dishes aad crucibles, 
agate motors, glass-blowing araaxatus, etc. For sale in 
part or whole. Also complete file of Silliman*s yonmal^ 
x86t*x88s (6e-7x bound); Smithsonian Reports, X8S4-X883; 
U.S. Coast survey, x8<u-x86o. Full particulars to en- 



quirers. F. GARDINl 



Pomfret, Conn. 



ANTED.— Books on Anatomy and Hypnotism. 
Will pay cash or give similar books In ex- 
change. Also want medical battery and photo out- 
fit. DR. ANDERSON, 188 State street, Chicago, lU. 

WANTED.— A college gradoate with some normal 
training, to teach the sciences, at $1,800 per 
year, in a Southern college. A Baptist or a Method- 
ist preferred. Must also be a fltat-clasa Latin 
scholar. A. H. Seals, Box K, Milledgeyille. Oa. 

A PROFESSORSHIP in Chemistry is wanted by 
one who baa had fire years* experience in that 
capacity. Would prefer to give instruction by 
lectures and experfments rather than by text-book 
methods. Would like a position in a coUege or uni- 
versity where there is a good student's laboratory. 
Special points of strength claimed are: (1) Thorou^ 
control of a class and good order during lectures 
and recitations. (S) Accuracy in experimenting 
with chemicals and skill in the manipulation of 
chemical apparatus. The permission of seyeral dis- 
tingniahed educators has been given to refer to 
them if required. Would not care to accept a po- 
sition paying leas than $1,500. Address B. S, care 
of Seieneot Advertising Dept., 47 Lafayette Place, 
New York. 



A DDBBSS WANTED.— Will some one please send 
rv the address of the Secretary of the American 
Philological Society. Also that of Herbert Spencer. 
''ADDISON," Room 84, 164 Madison St., Chicago, lU. 

A DDRESSES of Old Book Dealers wanted.— Wlsh- 
r\ ing to obtain a number of old books out of print, 
I very much desire the addreeaes or catalogues of 
rare aecond-hand book dealers. Iftthere ia a direc- 
tory or list of such dealers I should like to obtain 
possession of one. W. A. BLAKELY, Chicago, 111. 



WANTED.-<1) A white man versed In wood and 
iron working, able to work from speolfloations 
and plans, suited ror an inatmctor of boys; his bus- 
iness to haye charge of shops of school, outline and 
direct the work for foremen and students; salary to 
be $1,000 per annum (nine months). (S> A man 
Cblaok preferred) to teach the colored, iron working 
and forging, subordinate to the preceding; salary, 
(S) Ar ..../- - 



$790. 



man (white) competent to take classes 



in engineering Cassistant's pbaition), but with the 
ability to perform any of the work required in any 
of the ordinary engineering courses of oar uniyevsl- 
ties; salary from $l,000to $1,600. A. H. BBAL8, 
mUedgeyUle, Qa. 
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AMONG THE PUBLISHERS. 



Bdbifiu>od continues in its Hay isaae the medical anicles on 
catBrrhal affectioDs and their complicationa In children, and the 
treatment of the faeadacbee of childhood. 

— The recent diacuuion over Jewish immigration to thie coun- 
try imparts a timel; interest to Ur. Joseph PeDneira volume enti- 
tled " The Jew at Home." This artist has visited and studied the 
Jewish towns of the A astro-Hungarian Bmpire, and the results of 
his observations will be found both in his text and in a series of 
illustrations. "The Jew at Home" will bepublisbed immediately 
by D. Appteton & Co. 

— The Ckantauquan for May presents the following among 
other articles: "Physical Culture," IV., by J. M. Buckley, LL.D.; 
*'The United States Patent Office," Part I., by Helen Frances 



Sbedd ; "The Natural History of Plants," II., by Gerald McCarthy ; 
" Flower Shows in the United 8tat«e," by Samuel A. Wood; " Phre- 
nology," by Garrett P. Serviss. 

— In Lippineott's Magazine for May, Mr. Floyd B. Wilson has 
a paper on "Personal Economics in our Colleges," and Mr. Phile- 
mon Hemsley, in ' ' Atter-Dinner Botany," traces the relationship 
between certain edible and other plants not usually connected in 
our thoughts. 

— Professor Jowett's translation of "The Dialogues of Plato," 
the second edition of which has been for several years out of 
print, will appear in Hay in the third edition, forming &v% 8vo 
volumes. The work has been revised and corrected throughout 
and in great part rewritten. Macmillan & Co , the publishers, 
have copyrighted the new edition by resetting the entire work in 
this country. 



Ixhaustion 



A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
in;.; renewed strength and vigor 
to the entire system. 

Dr. Edwin F. Vose, Portland, He., saya: 
' 'I have used it in my own case when aoffer- 
ingtrom nervona exhaustion, with gratifying 
resnlta. I have prescribed it for many i^ 
the varioDs forma ot nervons debility, and it 
has never failed to do good." 

Descriptive pamphlet free. 

Rumfonl Chamlctl Worki, Providanca, R. I. 

Beware of Snbstltntea and Imitations. 

OACTIOIT.— Be anre the word "Hora- 
ford'a" la on Ike label, AU othera arc 
«pDrloDa. Never Bold In balk. 




WORLp;ENGLISH. 

HtNDBoTk OF 
WORLD-ENGLISH. 

a A Oenta, 

Ex - Fnaldent Andrew D. 
WMta. at Coraell Dalvanltr, 
■B/B. 1 iraiicf D luat tbe hlgheat Intoraataot CluJ^ 
tlui oiTiUcatlnn uid ot homuiltT would ba Hivad 
bf Ita adoption." 

"Boaat down, onr tongue U tbe beat toT the world 
to aalta apon."— £rooUim Bagle. 

•' The IdH of Kr. Bell hu 
and tba preaentKtlc 
«<i«,PblU. 

"The naolt la ■ Imngaage whlob nannot fall tc 
meet with Moeptanoe."— £o>(on ZVawUer. 

' ■ World' Enf llah deaerreathaoarefDl oooaldantloi 
ot all aerlona Hbolua."— Jfodcnt Langmiee Ifote*. 

Bent, postpaid, on reoelpt of piloa. 
N. D. C, HODGES, 874 Brxudway, NewYorh, 



ARTIFICIAL LIMBS 

WITH IIUEI FEET AltKAIIH. 

nrable In Cunitranlon. .\ntural In Aellon. 
Nolirloi In MoTemeDI. 
And the MOST COMFORTABLE ror tbe wearer. It la 
lot nDaaaal lo aae & tamer wDrUne In (he deldg with 
in artiaclal l«. or a brakeman apply^hla brake od a 
ttaroltla. or a Aeman. earpenur. maaon, miner. In ract, 
men of every *ooatloa at tabor In tbe rail capaolcr of 
tbetr eniplo]rment.w«arliic m» or two artlfleial leas wlf ' 
—bbw feet, parte — ' ■■ " "- 




tree. Addrtaa 

A. A. ItAEKS, 701 Br(Hidway, ». Y. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPERIOR AND STANDARD QUALITV. 
Leading Not.; 048,14,130, 135, 239, 333 

For Sola by all Atat<«fier*. 

TNI HTIIBIIH STIIL HI H., 

WoifecOuadHi. N.J. aSJahBKi.. RewVark, 



The L-ATEST IMPROVEMENT 
'OR STEREOPTICONS.ouRPATtHi 

MUIiTI-FOCAIi 



^,67 PARK PLACE, \EW lORK 



THE WEEKLY BULLETIN 

OF KEWSPAPE& AND PEfilOSICAL 
LITERATURE. 

Catalogues and Classifies Each Week 

THE PKINCIPAL CONTENT§ OP 
THE PERIODICAL PRESS. 

That h oge maaa ot material heretofore Inaoceaalble 

to tbe eager nadeot la now rendered anllable. 
Special attention la Invited to tba Bolletio'a 

INDEX OFTECHHICtL LITEMTURE 

Send for ^free sample topy and le&m bow 

The flullfltin Supplies 

The Articles Catalogued. 

Addreai THE WEEKLY BTTLLETIH, 
S SonerMi Street, - 
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im neilllD'S Boolston, 1191 Broidn; 

near Uth SL.. li oonvenlent to tbe realdenoe qnarter ot 
the city L Itlaanodplaoe to drc^ Into on tbe way op 
or down town to aelecl booka or stationery. RIa atock 
leneU selected and embrace* all the new andetandard 
- - "ooD ae leaned, Oat4t-town pnrr 

All with arerr eonfldenoi " 

«ll aapplled «i " ' — ' — 



Coust of HdniIoO Ioi Toiiii( Ptoplt. 

Condnoted broorreapondenee : mlnerala and booka 



QCUnDllfl Cnt ready tar aeulng. Harlncpar- 
aCn UrllLO> cbaaadalarn lot at tbe Meilou lo- 
cality, we are oSerlnAthem « eboat one-Bttb Jeweler*' 
price*; rac..>l,(Laffl,n. Tbialaarareapnorcnnltyto 
e«careaflneaemT«rTcbeap. UOpp. Mineral Calolone 
U>c,.lnclottaXc.,8applenieutlc. OIO.L.B)(aLUBACO- 
MlnenOosln*, IW end TH Bnodway. New York City. 
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DRY GOODS, ETC. 



LACE MANTLES. 

Wraps and Jackets, 
Storm Coats. 

PARIS AND LONDON 

Reception and Evening Dresses, 

Carriage and Walking Costumes, 

Driving Suits, Riding Habits. 

Jjtoou)waii CAJ \^w 6i, 

NEW YORK. 




Tbe Fifth ATenne Linen Store. 



Oar Block of HonsekeepioR Linen Ooods la the 
moat complete in America. We deal with manufac- 
turera only, and keep nothing bat pure linen. Our 
patrona can always rely upon Kettins the beet makes 
of Table Linen, Napkins, Towels, Handkerchiefs, 
etc., at the yery lowest price. A line all linen 
initial Handkerchief, In both ladies' and men's 
sises, at $8.00 dosen. Extra large hemstitched Buck 
Towels, iS.OO dozen. Hand hemstitched linen 
Sheets, $5.00 a pair. Pillow Cases to match at $1.00 
a Dair. We always have the latest noTelties in Unen 
table decorations. A yisit to our store does not 
incur any obligation to buy. 



WM. S. KINSEY & CO., 



Near 36th St. 



386 Fifth Avenue. 



SUMMER STUDY. 



SEASIDE STXTDT OF BIOLOGT. 
THE BIOLOGICAL LABORATORY 

OF THE 

BROOKLYN INSTITUTE OF ARTS & SCIENCES 

at Cold Spring Harbor^ Long Island, 

will open its Third Season on Wednesday, July 0, and 
will close to students on Aug. 80. Applications for 
admission or for circulars should be addressed to 
Prof. Hkbbirt W. Cokn. Ph.D., IHrector, care of 
Brooklyn Institute, Brooklyn, N. 7. 

Amherst Summer School 

of LanguageSjJkrt, Literature, Chemistry, Mathemat- 
ics, Liorary work, Historr. and Political Economy. 
Sixteenth session opens July 4, IBM. For program 
address Prof. W. L. MONTAGUE, Amherst, Mass. 



FINANCIAL. 



THE 





]i To 



COMPANY. 

95 HLK ST., BOSTON, MASS. 



Tfais Company owns the Letters 
Patent granted to Alexander Gra- 
ham Bell, March 7tfa, 1876, No. 
174,465, and January 80, 1S77, 
No. 196,7S7. 

The Transmission of Speech by 
all known forms of ELECTRIC 
SPEAKING TELEPHONES in- 
fHnges the right secured to this 
Company by the above patents, and 
renders each individual user of tel- 
ephones, not Aimished by it or its 
licensees, responsible for such un- 
lawftil use, and all the conse- 
quences thereof and liable to suit 
therefor. 



Mew Method of Protecting Property 
from Lightning. 

Tbe LigMning DispeUer. 

Price, $20 to $30.~According to size. 

The Patent Lightning Dispell er is a conduc- 
tor specially designed to dissipate the energy 
of a lightning discharge, — ^to prevent its 
doing harm, — placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 

Correspondence solicited. 

AGENTS WANTED. 

Tbe American Llgbtning Protection Company 

United Bank Building, Sioux City, Iowa. 
FOR RENT. 

UNFURNISHED APARTNIENTS, 

comprising Parlor, Bed Room, 
Bath Room and Closets, at 30 
West 24th St., near Madison Sq. 
Apply to Alfred H. Thorp, Archt., 
21 West 24th St., New York. 



The American Geologist for 1892. 

Bdlted bj Prof. S. Calyin, UnlTersity of lows; Pa. E. W. Clatpolk, Buchtel College; Johm Etkbmait, 
Lafayette College; Dr. Pbrsivor Frazsb, Pens. Hort. Soc; Prof. f. W. Craoik, Colorado CoUege; 
Prof. Bob^t T. hill, U. B. Irrigation Suryey; Dr. Andrbw C. Lawson. XJniYerslty of Calif omls; B. D. 
Salisbury, Unlyerslty of Wisoonsin; Josbph B. Ttrrbljl, Oeol. Sar. of Canada; E. O. Ulricb, Minnesota 
Geological Surrey: Prof. I. C. Wbitb. UnlTersity of West Virginia; Prof. N. H. Wimobbll, Unlyerslty 
of Minnesota. Kow la Its IXth yolume. $8.60 per year. Sample copies, 20 cents. Address 

THE OEOLOOICAL PITBLISHnrO CO., Hiimeapolis, Kina. 



PUBLICATIONS. 

THB LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO. ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS, ARTI- 
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PRELIMINARY NOTE ON THE RELATIONS OF THE 
MOTOR MUSCLES OF THE EYES TO CERTAIN 
FACIAL EXPRESSIONS. 

In the course of some years of close observation of the 
anomalies of the muscles which govern the movements of 
the eyes, the fact that remarkable changes often follow the 
modification of the conditions of these muscles led me not 
only to regard with greater care these facial changes, but to 
bring to the subject the aid of photography, by which means 
only these expressions could be accurately registered. Pho- 
tographic portraits giving a direct front- view of more than 
two thousand persons have thus been made. In each case 
a record, as full and as accurate as I have been able to ob- 
tain, of the state of these eye muscles has been made, and in 
the majority of the cases careful observations have been re- 
peated many times during some weeks or months. 

We have thus, for the first time, a series of observations 
in which the facial expressions are registered by photography, 
while painstaking determinations of the ocular-musde condi- 
tions are faithfully recorded. 

Beyond this, in a great number of instances, photographs 
have been taken at various stages of modification of these 
muscles, thus afiPording a comparative study of the face under 
varying conditions of the eye muscles. 

The result of this study has been to demonstrate that cer- 
tain well-defined types of facial expression are not only asso- 
ciated with but are dependent upon certain relative tensions 
of the oculomotor muscles. 

An elementary knowledge of the conditions of these mus- 
cles, as commonly presenting themselves in practice, is neces- 
sary to an understanding of what follows. 

In an ideal condition of the eye muscles, they should, 
when the minimum of effort of all the opposing forces is 
exercised, so adjust the eyes that the lines of vision will be 
practically parallel. More exactly, the adjustments should 
be such that the visual lines would meet only at a point 
situated at a very considerable distance in front of the eyes. 

This condition of perfect equilibrium of all the opposing 
eye-muscles does not always exist. Indeed, such a condition 
is the exception. (In this statement no reference to the condi- 
tions known as strabismus or squint is intended; in fact, 
in this connection all such exaggerated anomalies are left 
absolutely out of consideration, the purpose being to con* 
sider only the conditions in which single vision with the 
two eyes is maintained). 

The condition of equilibrium above described is known as 
oHhophoria. 

In case of a normal excess of tension on the part of the 
muscles which rotate the eyes inward, the visual lines, should 
no restraining force be brought into action, would drift to- 
ward each other and visual confusion would result. In that 
case, by means of a voluntary but unconscious effort on the 
part of the opposing muscles, the lines of vision might be 
properly adjusted. This condition, in which there is a nor- 
mal tendency of the visual lines to approach, but in which 



there is ability to restrain that tendency, is known as eao- 
phoria. 

The opposite condition, in which the normal tension of 
the muscles which rotate the eyes outward predominates and 
which, if unrestrained, would cause the visual lines to di- 
verge, is known as exophoria, 

Another condition, in which a tendency of one of the 
visual lines to rise above its fellow is found, is known as 
hyperphoria. 

Compound conditions called hypereaophorta and hyper- 
exophoria are also found. The terms suggest the elements 
of these conditions. 

In the great majority of persons, some one of these so- 
called anomalies is to be found. While the condition of 
absolute orthophoria is, perhaps, not to be expected, that of 
a near approach to it is sometimes, although exceptionally, 
found. 

The conditions of esophoria and of exophoria are much 
more common. Hyperphoria would appear to be somewhat 
less common than the last two. 

With each of these conditions of relative tensions of the 
eye muscles is commonly associated a type of expression 
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sometimes slightly but often extremely well marked. That 
there are found apparent exceptions to this rule, as to most 
other rules, is true. Yet the law is so generally prevalent 
as to enable us to classify nearly all faces by its assistance. 

The great elasticity of muscles, together with the peculiar 
characteristics of the sub-dermal tissues in childhood and 
early youth, and the loose and wrinkled character of the 
skin in advanced age, to a greater or less degree disguise the 
characteristic expressions arising from these various muscu- 
lar tensions. The types are therefore most conspicuous in 
early adult and in middle age. 

In the accompanying diagrams, I have endeavored to illus- 
trate the peculiarities of four principal types of facial expres- 
sion as governed by the eye muscles. 

With the state of equilibrium of these muscles, ortho- 
phoria (Fig. 1), the expression is one of greater repose than 
with any of the other states of the eye muscles. The eye- 
brows, which constitute one of the most striking of all the 
facial features, form each a moderate and regular curve, 
marking the border of the orbit, the lower border of the brow 
corresponding to the orbital border. The inner extremity 
descends towards the nose, but does not turn downward into 
the depression bounded by the nose and the orbit. There is 
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no sharp turn or sudden increase of curve at either extremity. 
The mouth is nearly horizontal or curving very slightly up- 
wards at the centre. The lips in repose are firm but not 
compressed, and the upper one is well proportioned. The 
chin is rounded, neither square nor pointedly oval. The 
lines of the forehead are not usually conspicuous. The naso- 
labial lines curve outward beyond the angles of the mouth, 
less horizontally than with esophoria, and less vertically 
than with esophoria. The curved line below the lower lid 
is nearly in exact conformity with the curve made by the 
fold of the upper eye-lid when it is moderately raised. 

The absence of special tensions of the facial muscles, in this 
well-balanced face, permits a quick and easy play of the 
features, and the habitual absence of any forcible regulation 
of the eyes or of the face is conducive to a mental equilibrium 
and to physical endurance. 

With esophoria (see Fig. 2) the brows are compressed, 
often flattened. The extremities often curve suddenly down- 
wards, the inner extremity sinking into the depression 
bounded by the nose and orbital border. The eyelids are, 
in a considerable proportion of cases, not as fully opened as 
in orthophoria, and much less separated than in the typical 
cases of exophoria. Two rather strong vertical lines making 
each an angle with the inner extremity of a brow extend 
upward nearly parallel, upon the forehead, as shown in the 
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diagram. The upper lip is usually short, and the curve of 
the centre of the mouth upward is often pronounced. The 
lips are firmly compressed in repose, but in young persons 
with deficient physical force, the lips may be habitually open. 
The chin is broad and the naso-labial lines make a wider 
excursion outward than in orthophoria. The expression in 
moderate esophoria suggests firmness of character and reso- 
lute purpose. 

With exophoria (see Fig. 3) the brows are usually strongly 
arched, often drawn upward upon the forehead, the inner 
extremity being often removed above and away from the 
nose. The lines running upward from the side of the nose, 
when present, are likely to diverge as they ascend. The 
transverse lines of the forehead are often conspicuous and 
are higher on the forehead than those which occur with 
esophoria. The upper lip is long, the centre of the mouth 
curves downward and the chin is pointedly oval. The 
facial lines are more vertical than with either of the condi- 
tions described, giving to the face the suggestion of length. 
The lips are not compressed and are liable to be loose and 
slightly open. 

The expression of exophoria suggests more of idealism than 
of determinate purpose. 

Hyperphoria is characterized by irregular features (Fig. 4). 
The tendency of one visual line to rise above the other de- 
mands a restraining effort in which the facial muscles often 
take an important part. On the side, the visual line of 



which tends to rise above the other, the brow is depressed, 
while the brow of the side whose visual line tends downward 
is elevated. Thus the brow and neighboring tissues of one 
side aid in depressing the front of the eye, while, on the 
other handj by the elevation of the opposite brow less de- 
mand is made upon the muscle which is required to rotate its 
eye upward. 

These contrary actions demanded by the relations of the 
visual lines in hyperphoria affect the whole face, resulting 
in a want of harmony of the two sides. The angle of the 
mouth, on the side on which the brow is depressed, is drawn 
upward, while the other angle is depressed. Thus one side 
of the face is longer than the other. On one side, the lines 
of esophoria are found, and on the other, those of exophoria. 

In the sketch here given no attempt has been made to de- 
scribe all the various gradations between these types nor to 
explain the exceptions. It has been the purpose of this com- 
munication only to present the general characteristics of some 
of the most typical forms of expression which have their origin 
in the efforts to adjust the eyes. 

George T. Stevkns, M.D. 

New York. 
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There is no question but that we stand upon the verge of 
a great popular revival of interest in architecture. Architec- 
tural books and magazines command wide circulations and 
numerous purchasers. Vast sums of money are yearly ex- 
pended, in building — call it architecture if you will. Blxhi- 
bitions of architectural drawings have become regular fea- 
tures of winter life in the larger cities. On all hands greater 
interest is being manifested in the art than ten or twenty 
years ago seemed possible. 

To Brooklyn belongs the credit of having supported the 
only popular organization for the study of architecture in the 
country. Professional and student bodies perform a very 
different function than that which naturally belongs to an 
institution resting upon non-professional and popular bases. 
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oned among the most powerful intellectual forces in the 
country, a power which is not limited by the fact that it 
confines its operations to the city of Brooklyn. 

It is quite in keeping with the progressive policy of the 
Institute that it should provide the citizens of its native city 
with an exhibition of architectural drawings, which is note- 
worthy not only as an evidence of progress on the Institute's 
part, but as being the most ambitious attempt of the kind 
yet made in Brooklyn. First attempts are always liable to 
leave something to be desired, but the Brooklyn Exhibition, 
which has just closed, was so good on tbe whole that little 
fault may be found with it. On the contrary the gentlemen 
having the matter in charge are to be thoroughly congratu- 
lated on succeeding so well. Whatever faults may be found 
with the exhibition are faults inherent in all architectural 
exhibitions as a class, and are by no means limited to Brook- 
lyn alone. 

And this chief fault is the matter of the exhibition. There 
is no important subject on which such erroneous views 
prevail as on architecture. This is a fact that requires no 
argument. It follows as a natural consequence, therefore, 
that every time the architects attempt, to initiate the public 
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into the mysteries of their art that all possible misunder- 
standings be avoided ; certainly that they themselves make 
no efiPort to mislead those they would instruct. Tet an 
architectural exhibition that consists only of exteriors not 
only fails in giving the public a true insight into what archi- 
tecture really is, but is actually, though not intentionally, a 
deliberate deception. Every architect knows that the de- 
signing of the facade is not the only thing he has to do in 
designing a building; why, then, should he not let the pub- 
lic know what he does and how he does it, and make his 
exhibitions practical schools in practical architecture, instead 
of simply exhibitions of facades, or pretty or ugly things — 
for such is the way of architecture — as the case might be. 

When many older bodies fail in this respect, and keep on 
failing year after year, it is not to be expected that the 
Brooklyn Institute should make a beginning by inaugurating 
this much needed reform. As architectural exhibitions go 
the first attempt was a very good one, but it is well to keep 
in mind that it was not, really, an architectural exhibition, 
but an exhibition of facades. While this is perfectly true 
it contained, for its size, rather more detail drawings of a 
certain kind than have many more ambitious undertakings. 
There are several plans for the Protestant Episcopal Cathe- 
dral in New York with sections and other details, and a 
group of detailed drawings in the competition for the Brook- 
lyn Savings Bank are especially attractive for the full man- 
ner in which they illustrate their subject. The greater the 
proportion of such drawings in our architectural exhibitions, 
the greater their success, and the more will the people realize 
the true nature and uses of architecture. 

In the introduction to the catalogue the Brooklyn Insti- 
tute lays down a wise programme, *^ occasional gatherings of 
the best results and suggestions.'' Tbe programme is wise 
enough, and right enough, but unfortunately it is one of 
those things that can never be carried out. It depends, of 
course, upon the meaning attached to the word ^' best.'' If it 
is used in the sense of good, it is an unwise limitation, since 
an architectural exhibition that would consist only of the 
best of good buildings would be extremely limited. If it is 
used in the sense of the best that modern work affords it is 
simply repeating what would evidently follow from an exhi- 
bition arranged by architects. Unfortunately, no architect- 
ural exhibition can consist only of the best buildings; there 
is so much that cannot be classed as such that a too rigid 
Scrutiny would deprive such a collection of many important 
examples of the newest work. Unfortunately, too, it is also 
true that the importance of an enterprise is no criterion for 
the excellence of its architecture. New Tork has seen manv 
noteworthy structures erected which were disgraces both to 
the architects and those financially responsible for them. 
Even the Brooklyn exhibition contained drawings of large 
undertakings which all lovers of a higher architecture must 
regret to see carried into execution. 

Some things necessarily hamper exhibition committees. 
The public naturally expect to see drawings of great build- 
ings in first-class architectural exhibitions, and it is for the 
public the exhibitions are held and from it their support 
should come, if it does not. It is simply one of the archi- 
tectural conditions that cannot be ignored and that will 
lower the standards of our architecture and our architectural 
exhibitions until a broader and more discriminating taste is 
manifested in the people generally. Then indeed will archi- 
tectural exhibitions be a success and a pleasure, a source of 
instruction and delight, a record of past progress, and an 
inspiration to newer conquests. Barr Fbrrbe, 



CURRENT NOTES ON ANTHROPOLOGY. — V. 

[Edited by D. O. BHnUm, M.D., LL.D.'\ 

Criminal Anthropology. 

One of the most actively cultivated and also one of the 
most immediately practical branches of anthropology is that 
which occupies itself with criminals. 

It may conveniently be presented as consisting of three 
departments, one of observation, the second of explanation, 
and the third of application. The first takes note of the 
anatomical and physiological peculiarities of criminals, their 
psychology, the diseases to which they are mdst liable, their 
nationality and ancestry, their nutrition, the environment in 
which they have lived, etc. The second undertakes the 
more difficult task of explaining these peculiarities, relying 
principally on the laws of heredity, atavism, congenital ten- 
dencies, early impressions and pathological sequelae. The 
third, basing itself on the inferences thus drawn, aims to 
suggest such modifications in penal laws, and in the manage- 
ment of reform schools and houses of detention as will mini- 
mize the objectionable results indicated. 

Anthropologists believe that this is the only method of 
procedure to deal intelligently with the great and growing 
problem of criminality. On ascertained facts of this nature, 
philanthropists and legislators must hereafter base their 
efforts, if they would attain the best results. To those who 
would like to pursue the subject, two works may be recom- 
mended, both published in Paris last year — Dr. X. Fran- 
cotte, **L' Anthropologic Criminelle," and Dr. Lombroso, 
**L' Anthropologic Criminelle et ses Recents Progres," while 
Dr. Thomas Wilson of the Smithsonian Institution has re- 
cently issued an excellent review and summary of the sub- 
ject. 

The Origin of the Alphabet. 

We may well excuse Plato for crediting the legend that 
the letters of the alphabet were disclosed to man by the gods 
themselves. Certain it is that down till to-day we have 
reached no positive data as to their origin. It appears that 
the old notion that the Phoenicians discovered them must be 
abandoned. Dr. Eduard Giaser, whose long and arduous 
researches into the epigraphy of Southern Arabia promise to 
throw an unexpected light on a large tract of ancient history, 
expresses himself (in Das Aualand, December, 1891) quite 
positively that it is in Arabia we must search for the begin- 
nings of this marvellous invention, and probably in Southern 
Arabia. There, perhaps nearly three thousand years B.C., 
the ancestors of the Minseans and Sabeans appear to have 
developed several related phonetic alphabets, from some one 
of which the so-called Phoenician was descended. Dr. Giaser 
has obtained copies of some of these as yet undeciphered in- 
scriptions, probably more than four thousand years old. 

What seems sure is, that though the early Egyptian hiero- 
glyphic writing may have suggested the alphabet, the Egyp- 
tians themselves never developed it. What is more remarka- 
ble, and it seems to me has not received sufficient attention, 
is the gradual degene^tion of the early Egyptian phonetic 
hieroglyphic system into one mainly ideographic and symbolic 
in the late demotic writing. The signs in the latter have 
often no more relation to sound than have the symbols of 
Chinese script. Tbus, three points between two vertical 
lines, I ... I , means, in the demotic, '* man;" but it was 
in no way understood to represent the sounds which were in 
the word, roemty man, in the spoken dialect. 

This degeneracy gradually arose from changes in the 
phonology of the tongue, while the hieroglyphic signs were 
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continued unchanged. It is of course nothing new to Egyi>- 
tologists ; but to the ethnographer and the historian of the 
arts it is a noteworthy instance of retrogression in one of 
the most useful and highly prized inventions ever made by 
man, and that in a country of continuous and unbroken 
culture. 

The Native Written Language of Easter Island. 

In the last published report of the United States National 
Museum, Washington, is a very interesting description of a 
visit to Easter Island in 1886 by Paymaster W. J. Thomson 
of the ship Mohican, U.S.N. He describes the platforms, 
stone images, arts, and language of the natives, aiding the 
reader by numerous photogravures. In these points his re- 
port is full, but not especially new. Where he does go ahead 
of all previous voyagers is in his information about the re- 
markable written language which it has long been known 
the natives of this island had invented, and in which they 
were accustomed to record their legends. The inscriptions 
were usually upon slabs or paddles of toromiro wood, a tree 
indigenous to the island. The figures are of equal height 
and extend in regular lines along the sides and edges of the 
piece of wood. 

With great difficulty, and finally only by recalling the 
ancient adage, in vino Veritas^ did Mr. Thomson succeed in 
persuading an old islander to read some of the inscriptions. 
He is able, therefore, to show us five of them, the originals 
in photogravure, with translations into the native tongue of 
the islanders, and this text rendered into English. It is a 
most praiseworthy piece of ethnographic study, and should 
put an end to the nonsense which has long periodically ap- 
peared about this island and its inhabitants. 

TIiC figures are shown to be '^ pictorial symbols, carrying 
their signification in the image they represent.*' Many ob- 
jects are treated conventionally, and all are depicted about 
the same size, thus imparting the aspect of linear uniformity. 
The subjects treated are family histories, traditions, and lists 
of the gods, the figures merely serving as pictorial reminders 
of the names and facts. 

In all these respects the inscriptions are in no wise differ- 
ent and not a whit superior to those found on the '^ meday 
sticks '^ of the'^Algonquin Indians. Neither indicates a high 
degree of culture, and the line of their evolution is clear 
enough. As we might expect, the full vocabulary printed 
by Mr. Thomson shows the natives of the island to speak a 
well-marked Polynesian dialect, and they seem to have 
differed from the other Pelynesians in nothing but a some- 
what higher developed taste for graphic and glyptic design. 

The Thegiha and Klamath Lang^iages. 

Two publications have recently been issued by the Bureau 
of Ethnology, Washington, which should attract the atten- 
tion of students of the American aborigines. Both are in 
the series called '^ Contributions to North American Ethnol- 
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ogy 

One is entitled '* The Thegfiha Languag,e,'' by James Owen 
Dorsey. The Thegiha is a member of the Siouan or Dakota 
stock, and is spoken by the Ponkas and Omahas. The portly 
volume of 794 quarto pages is filled with a large number of 
myths, stories, and letters in the language, accompanied by 
interlinear and free translations, grammatic notes and ex- 
planations. A second volume is promised containing a de- 
tailed grammar and dictionary. 

The work on the Klamath language, which is nearly the 
same as the Modoc, is by A. S. Gatschet. It is in two quarto 
volumes of 711 pages each. The first contains an ethno- 



graphic sketch of the tribe especially interesting for its my- 
thology, 200 pages of text and 500 pages of grammar; the 
second volume is the dictionary. The Klamath is described 
as a synthetic language, inclining to polysyntheticism in 
the inflection of nouns and the derivation of verbs. Its ten- 
dency to incorporation is well marked. 

Both these laborious works are exceedingly well done, and 
reflect great credit on their authors. One must regret, how- 
ever, that different phonetic alphabets have been adopted. 
Dorsey employs that of the Bureau of Ethnology, Gkitachet 
that which he calls *' my scientific alphabet, based on the 
original pronunciation of the letters;" not always very sci- 
entific, as may be judged from the fact that be gives as iden- 
tical the u sound in English ntide, Oerman uhr^ French 
cour, Mr. Gatschet must have learned his English where 
they call dukes ''dooks.'' 



THE GROWTH OF CHILDREN. 

In his recent paper on the growth of children in the Twenty- 
Second Annual Report of the State Board of Health of Massachu- 
setts, page 479 ff , Dr. H. P. Bowditch has called attention to the 
fact that the curves representiDg the distribution of cases in those 
years during which growth continues is asymmetrical, so that the 
average and median values, (the one corresponding to the point 
above and below which one-half the total number of cases are 
found) do not coincide. An examination of the original tables on 
which this statement is based (The Growth of Children, Eighth An- 
nual Report of the State Board of Health of Massachusetts, 1877, 
Table 4 ff.), brings out the asymmetry of the curves represented 
by these figures very clearly, and proves that the difference be- 
tween the average and median values is not accidental. Dr. Bow- 
ditch calls also attention to the fact that the variability of the series 
first increases and later on decreases. 

The causes of these phenomena will be considered in the follow- 
ing lines. When considering statures and weights of adults of a 
certain region, we find them generally arranged symmetrically 
around the average which has the maximum frequency. The 
tables showing the values of these measurements from year to 
year prove that growth is irregular, being more rapid in the be- 
ginning and becoming slower as the adult stage is nearly reached. 
When we consider children of a certain age, we may say that they 
will not all be in the same state of development. Some will have 
reached a point just corresponding to their age, while others will 
be a little backward, and others still a little in advance of their 
age. Consequently the values of their measurements will not 
exactly correspond to those of their age. We may assume that . 
the difference between their stage of development and that belong- 
ing to their exact age is due to accidental causes, so that just as 
many will be less developed as farther developed than the average 
child of a particular age. Or : there will be as many children on a 
stage of development corresponding to that of their age plus a cer- 
tain length of time as corresponding to that of their age minus a 
certcdn length of time. 

The number of children who have a certain amount of deviation 
may be assumed to be arranged in a probability curve, so that the 
average of all the children will be exactly on the stage of develop- 
ment belonging to their age. 

At a period when the rate of growth is decreasing rapidly, 
those children whose growth is retarded will be farther remote 
from the value belonging to their age than those whose growth is 
accelerated. As the numbers above and below the average are 
equal, those with retarded growth will have a greater influence 
upon the average than those whose growth is accelerated, there- 
fore the average value of the meatiurement of all the children of 
a certain age will be too low when the rate of growth is decreas- 
ing, and too high when it is increasing. 

These considerations may be expressed in mathematiccd form 
as follows : — 

In the adult, the relative frequency of the deviation x from the 
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average value of the measurement, 8, may be expressed by the 
formula — 



P^JfX — 



2/*i« 



^^ is the measure of variability of the series and is called the mean 
variation, or the mean variability. A series is the more variable 
the larger ^i^. 

The value of the measurement belougiog to the average of all 
those individuals who will finally reach the value % is, at any given 

period, a function of this period and may be called ^^> The aver- 
age of all those individuals who will finally reach the stature 8 + ^ 
may be expressed as a function of H and x, f\H ; a; ). 

The individuals constituting the adult series will not develop 
quite regularly, but some will be in advance of others. We as- 
sume that at any given time these variations in period will be dis- 
tributed according to the law of probabilities. The relative fre- 
quency of the variation y from the period under consideration, f, 
will be 

_ U^ 



/^ + 2^ = 



2/i,» 



/<2 f^2;r 

The value of the measurement belonging to a child which will 
finally reach the value « -i- a?, at the period i ■\-y, will be 

J \^ •¥ V * y P t -^-y expresseft therefore also the relative 

frequency of the individuals measuring / (^^ -i- 2^; ^) at the 

period t among that class which will finally reach the value a + x. 
The relative frequency of the latter among all individuals 

is P 8 ■{- X. Therefore, the relative frequency of the value 
/i^t 4- y ; ^) among the whole series will be 

/{H^-y;x)^ps-^xpt^y^-^^e 

It remains to determine /r«e + 2^; «^Y The function /T** '^\ 

may be obtained by observations on the same individuals taken in 
annual intervals. The form of the function will be 



Jyt .' *) = H +ji (ft )*+y« (»tj<^ + "- 



and 



» Zo <X <Xi 



Vo<y<Vi 



By means of observations we find also 
H ^ y=H + a^ y -I- a, y« -f . . . . 

By substitution we find 
y(H + y; ^^^H -\- a^y-^a^y^ -\- ' 

For a certain series of combinations of .x and y this function 
will remain constant. Then the function may be considered a 
new variable u — 

f(H+y;^^ = 8f. 4-t«. 

The probability of finding the value ^^ +u is 
4- lim 

— lim 



X^ ^ X ^x^ 

Vo <y<yi 



its depend upon Xq, Xi, y^, and j^i, and where 22 is a certain rest 
which is determined by the same values. 

By assuming the limits x^^ x^, y^, y^ sufficiently narrow and 
neglecting terms of higher degrees, which may be done on ac- 
count of the smallness of their factors, the equation assumes the 
form 



"T _ (l4-Cti) 



33P 



e 



M = ^ at »//,• + 6o Vi* 

This function is asymmetrical. It is, therefore, shown that the 
asymmetry of the curves is an effect of the irregularity of growth. 

Only for a,, cij, . . . = 

(n) (n) 

and 6i. &t . . . . = 0, the curve will be an ordinary proba- 

bility curve, c being zero in that case. When a^, a^, . . . are zero, 
growth is regular. 

We may also draw certain conclusions in regard to the value M. 
fi^ is the variability of period. According to the laws of proba- 
bility this variability must be proportional to the square-root of 
time elapsed — 



It is also probable that 

8 

t 
We will investigate for which points 

8 



ai *fi* t > 



9-81 



8 



- fii' 



8 ^ 8f 

For small values of ^, * is large, but at a certain period, 

8 

when ax is still large the product on the left-hand side will rapidly 
increase over that on the right-hand side until Oi begins to de- 
crease. It may be expected that in all cases when Oi is suffi- 
ciently large, i.e., the growth rapid, there must be a time when 
the variability of the growing series is greater than that of the 
adult series. 

M and ni are known by observation. Therefore ^, may be 
computed according to the formula 

and we have, therefore, a means of determining the variability of 
period of the growing individuals. By means of this value we 
can also determine how many individuals of any given age will 
have reached the adult stage. 

This theory holds good for statistics of all kinds of development, 
whatever the cause of the development may be: for physical 
measurements as well as for psychical; for growth as well as for 
the effects of practice. Franz Boas. 

Clark Unlyerslty, Woroester, Mass., April 25. 



G. P. Putnam's Sons will publish immediately " New Chap- 
ters in Qreek History/* based upon the latest archasological dis- 
coveries, by Professor Percy Gardner of Oxford, and " The Test 
Pronouncer," by W. H. P. Phyfe, a companion to the author's 
'* 7,000 Words Often Mispronounced," containing the same list of 
words, differently arranged, for convenience in recitations. They 
also announce new supplies of Phyfe's books on pronunciation : 
** 7,000 Words Often Mispronounced," "How Should I Pro- 
nounce," and **The School Pronouncer." 
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AN INSTKUMENT FOR MAPPING HOT AND COLD 

SPOTS ON THE SKIN. 

Preliminary Note. 

Various defects and inconveniences in the apparatus em- 
ployed by Blix, Goldscheider and Donaldson led to the deter- 
mination to produce an instrument that would present a 
metal point of any desired temperature at any point of the 
skin. The temperature must be accurately known and must 
not vary. A registering apparatus was also to be provided, 
and the old system of testing till a spot was found and then 
marking it with ink was to be done away with. 

In the present instrument the hot or cold stimulus is 
applied by water running through a small copper box that 
comes to a point at one end. The constant stream of water 
keeps the point at the temperature desired, and a thermometer 
projecting from the top of the box indicates this temperature. 
To prevent sudden changes resulting from the application to 
the skin, the sides of the box are rather thick, thus providing 
a mass of copper of great conductivity; a change of tempera- 
ture at any one point is at once compensated by conduction 
without any measurable efPect on that of the whole box. 

To apply this box to the skin, an arm has been constructed 
which can be placed in any position and which by means of 
rack and pinion gives a motion to the box in the three planes 
of space. The arm is supported by a ball- joint so arranged 
that it can be clamped anywhere to a table or a chair in a 
manner that will bring the point of the litttle box near the 
skin-surface to be examined. Fmer adjustments are made 
by the screws^ of the rack and pinion. The point is now ap- 
plied to the skin, and is moved forward by one of the screws 
for a short distance, e.g., one centimeter, the person noticing 
the temperature spots as the point passes over them. Then 
the point is moved sideways one millimeter, and drawn back 
again. In this way the whole surface can be gone over with 
the greatest accuracy. 



On the part of the arm idoving with the point is a small 
electro-magnet carrying a pencil which descends when the 
circuit is completed. On the part that does not move with 
the point is a litttle flat plate, on which a piece of millimeter 
paper is fastened. The circuit is closed by a key in the hand 
of the person experimented upon whenever he feels a hot 
spot or a cold spot, as the case may be. Since the pencil 
executes the same motion as the point the result is an accurate 
map of the spots directly on the millimeter paper, 

E. W. Scripture, Ph.D. (Leipzig). 

Clark UnWersity, Worcester, Mass. 



SOME USES OF BACTERIA.' 



Evert farmer, of course, appreciates the value of keeping stock, 
and you all know that you cannot run a farm without your cows, 
your horses, your sheep, your hens, and your pigs. Tou do not 
appreciate, however, that it is just as necessary to keep a stock 
of bacteria on hand, on your farm, to carry on your farming opera- 
tions. The farmer has learned to-day that he must keep a good 
breed of cows and a good breed of stock in general, but fanners 
generally do not appreciate that it is equally necessary to keep a 
good breed of bacteria. You cannot make butter or cheese with- 
out cows ; you cannot make butter or cheese satisfactorily without 
bacteria. You cannot cultivate your fields without your horses to 
help yon, but all the cultivation that you might give your fields 
would be useless were it not that these little creatures of which I 
shall speak this morning comb in after you get through and com- 
plete the process which you have begun. 

Now, probably many of you have never particularly thought 
that your farm is stocked with bacteria, but they are there. They 
are in your brooks, in your 8prinf2;s, in your wellp, in your rivers; 
they are in your dairy, in your milk, in your butter, in your cheese, 
in your barn. They are in the air, they are in the soil, and your 
manure heap is a paradise for them. 

Bacteria are in rather bad odor in the minds of most people, 
and we are all inclined to look with horror upon them. We have 
a sort of shrinking when any one speaks to us of the number of 
bacteria in the milk which we drink. The reason for this, how- 
ever, is simply an historical one. When bacteria were first dis- 
covered it was early noticed that they had a causal relation to dis- 
ease, and scientists went to work from the very first to investigate 
diseases in relation to bacteria. The result was that after a few 
years a great deal of information had accumulated showing that 
bacteria caused diseases. The so-called ** epidemics " are usually 
the result of bacteria, and with minds intent upon this side of the 
question scientists did not pay much attention to the good that 
bacteria might do in the world. It was more interesting to study 
disease. People are very much interested when you beg^in to tell 
them why it is that they have small-pox, why it is that they have 
yellow-fever; the other side of the matter, however, is not so 
interesting. 

But the fact is that the bacteria story has only been half told, 
and thus far it is the smaller half that has been told, if there is 
such a thing as the smaller half. It is true that bacteria are ooca> 
sionally injurious to us, but it is equally true that they are of 
direct benefit to us. Hitherto we have looked upon bacteria as 
belonging to the medical profession ; we think the doctors ought 
to know about them because they produce disease, but ordinary 
people do not need to bother themselves with these thmgs. But I 
think, before I get through with my talk this morning, you will 
see that bacteria have a very much closer relation to you as 
farmers than they do to the doctors. It is the farmer to-day who 
ought to understand bacteriology. It is well enough for the medi- 
cal man to understand the subject also, but bacteriology has 
already become a medical subject, while the agriculturist haa 
generally neglected it. 

I propose in my talk this morning to point out to you a few 
of the benefits which you as farmers derive from the agency of 
these microscopic organisms. I shall divide the subject into four 

> An address by Dr. H. W. Conn, Wesleysn University, MlddletowD, Conn^ 
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heads. FirBt» fni9cellaneous : At the very outset I am going to 
say a word or two in regard to yeasts. Now, yeasts are not 
bacteria, but they are microscopic plants closely related to bacteria, 
and their agency in nature is very similar to that of bacteria in 
some respects; so I shall say a word or two in regard to them. 

What is the function of yeasts? Yeasts are plants which have 
the power of growing in sugar solutions, and while growing 
there they break the sugar to pieces and produce from ittwocom- 
I>ounds; one of them is alcohol, and the other one is the gas which 
we commonly call carbonic acid (CO,). We make use of yeasts 
for various purposes along two directions. We may use them 
either for the purpose of getting the alcohol or for the purpose of 
getting the carbonic acid. For instance, you want to bake a loaf 
of bread ; you take your dough, you plant yeast in it and set it in 
a warm place ; now, there is always a little sugar in the dough, 
and the yeast begins to grow, breaking the sugar to pieces as I 
have just stated, and producing from it alcohol and carbonic acid. 
The carbonic acid is a gss, and as the yeast grows and the car- 
bonic acid makes its appearance in the bread, little bubbles are 
seen in the dough until presently it becomes filled ^ith these 
little bubbles of carbonic acid gas which render it lighter. Of 
course, as the gas accumulates the dough swells, or, as we say, it 
*< rises." Then you bake it, and when you take it out of the oven 
and cut it open you find that the bread is full of little holes. 
Those little holes are the remains of the bubbles of carbonic acid 
gas which the yeasts produced, and the object of growing the 
yeast was simply to make those boles in the bread. The bread is 
light, and the object of the introduction of the yeast is thus ac- 
complished. You cannot bake a loaf of bread, then, without the 
agency of microscopic organisms. 

In the baking of bread we have an instance of the use of carbonic 
acid alone. In the manufacture of wine the object of the vintner 
is to get the other product of yeasts, namely, the alcohol. He 
grows yeasts in his grape juice, usually depending upon those 
from the air. Again there is carbonic acid and alcohol produced 
and the carbonic acid in this case passes off into the air during the 
fermentation, while the alcohol remains behind; when the fer- 
mentation has continued long enough a considerable amount of 
alcohol remains in the grape juice, and thus produces the wine. 
Similarly in the manufacture of alcohol or of any of the other 
alcoholic liquors, such as rum or whisky, the same process is made 
use of ; that is, the little yeasts are planted in some sort of sugar 
solution, it may be molasses, it may be barley; they grow there; 
there they produce cart>onic acid and alcohol; the carbonic acid 
is allowed to go off into the air, and the alcohol remains behind. 
Then by the processes of distillation the alcohol is separated from 
the fermenting mass. The carbonic acid is all given off into the 
air in these cases. 

In the manufacture of beer the attempt is made to get both 
products of the jeast growth. In the making of beer the yeast is 
cultivated in the same way in the malt ; alcohol and carbonic acid 
both are produced. After some fermentation the beer is put into 
bottles. A certain amount of fermentation takes place after the 
bottling. The carbonic acid thus produced is dissolved in the 
liquid and soon accumulates so as to produce considerable pressure. 
When the bottle is opened it is this gas which causes the froth at 
the top of the beer. It is the alcohol which produces the intoxi- 
cating quality in the beer, but it is the carbonic acid chiefly which 
gives the beer its sharp, pungent taste. The alcohol aids, of 
course, to a certain extent, but the carbonic acid is the chief fac- 
tor in the taste of beer. It may be a little question whether it 
is proper to use yeasts in this way, to produce rum, whisky, 
alcohol and beer, with the untold miseries which they involve; 
nevertheless, yeasts are at the foundation of the gigantic indus- 
tries connected with distilling and brewing operations. 

The farmer makes use of them in the manufacture of cider. 
Yeast from the atmosphere is planted in his apple juice; it at- 
tacks the sugar that it finds there, breaks the sugar to pieces, and 
produces carbonic acid and alcohol as before. The carbonic acid 
accumulates during the first day or two, and gives the sharp, 
pungent taste that is noticeable in sweet cider. Later on the 
alcohol accumulates in larger quantities, and that gives the taste 
to hard , sour cider. A f ter the cider has fermented for several days 



the carbonic acid is of second Importance; the alcohol accumu- 
lates until you get the strong, sharp, intoxicating hard cider. 
So much, then, for the uses to which we put yeasts. 

Now, leaving yeasts, turn for a moment to the consideration of 
a few miscellaneous phenomena connected with bacteria. I maj 
take as a starting point this very product that I mentioned last, 
namely, hard cider. Your yeasts produce alcohol in your cider. 
You let your cider stand in a barrel for several months, and little 
by little a change takes place in it; little by little the oxygen is 
taken out of the air and handed over to the alcohol, and when the 
alcohol gets hold of the oxygen it is no longer alcohol ; it becomes 
acetic acid, and your cider is changed into vinegar. Now, it ha» 
been determined that it is through the agency of bacteria that the 
alcohol succeeds in getting hold of the oxygen.- Bacteria grow on 
the surface of bard cider, forming a sort of scum, producing 
indeed, what we call ** mother of vinegar." These bacteria grow- 
ing on the surface in some way take oxygen out of the air, pass it 
down Into the fluid, give it to the alcohol, and when the alcohol 
gets hold of it, it becomes acetic acid, and you get vinegar where 
you originally bad cider. The manufacture of vinegar, then, is a 
process dependent upon the growth of bacteria. 

The manufacture of lactic acid is a process somewhat of the 
same character. LACtic acid is not a commercial article of very 
great importance, but still there are some factories in th?i^ 
country that manufacture it and put it upon the market to be 
sold for certain purposes. In the making of lactic acid the manu- 
facturer makes constant use of bacteria. By the cultivation of 
bacteria in milk the milk sugar is changed into lactic acid, which 
the noanufacturer separates from the milk and puts upon the 
market. So you see that the manufacturer of lactic acid is wholly 
dependent upon bacteria; he could never produce it without their 
aid. 

Perhaps, under this head of '^Miscellaneous," I may just refer 
to a matter which is of considerable practical importance, and that 
is the matter of ensilage. We do not know very much about the 
theory in regard to the management of a silo at the present time, 
but we do know that the whole process of procuring proper and 
sweet ensilage *is a process of properly managing bacteria growth. 
If you manage the bacteria growth correctly your ensilage will 
remain sweet and will become a food which is very desirable for 
your cattle ; but if you do not manage the bacteria growth cor- 
rectly your ensilage will decay, it will become sour, undergo fer^ 
mentations, and you will suffer from it. It is, then, to bacteria 
that the farmer owes his new process of obtaining food through a 
silo. 

I will pass now to the consideration of the second topic, and 
that is, the relation of bacteria to dairy matters. I have already 
once or twice before in your meetings brought up this question of 
the relation of tmcteria to the dairy. At thp meeting a year ago 
some of you may remember that we considered the subject of the 
fermentations Of milk, when we saw that all of these fermenta- 
tions, most of which are very undesirable, are connected with the 
growth of micro-organisms. Now, so far as milk* is concerned,, 
bacteria are pretty much of a nuisance. The milkman does not 
want them ; they produce the souring of his milk; they make his 
milk bitter or slimy; sometimes they make it blue, and they pro- 
duce all sorts of abnormal fermentations which a milkman doe? 
not want. But I am not to consider that side of the question tbi& 
morning, and I will pass the scbject of milk and turn for a 
moment to a consideration of the relation of bacteria to butter* 
making and cheese-making. 

Every butter- maker is acquainted with the f£u;t that in the normal 
process of making butter, the cream is collected from the milk 
and then is allowed to ripen. It is put in some sort of vessel and 
allowed to stand in a warm place for a day or so, and during that 
time immense changes are taking place in it. At the end of the 
time the cream has become slightly soured, it has acquired a rather 
peculiar, pleasant, indescribable odor, and it has reached the proper 
condition for churning. During that time, our microscope tella 
us that bacteria have been multiplying with absolutely inconceiv- 
able rapidity. They multiply so that they increase during a day^ 
perhaps, five to six thousand-fold. Each bacterium with which 
you start when you begin to ripen your cream, produces at least 
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six thousand by the end of twenty-four hours, and usually they will 
produce a much larger number than that. So that bacteria are 
growing in this ripening cream with absolutely incredible rapidity. 
Now, you butter-makers know that you gain some advantage 
from ripening the cream, or, at least, you think you do. You 
think your butter chums a little easier and that you get a little 
more butter from a given quantity of cream if you ripen it, and, 
above all (and this, perhaps, may be regarded as the chief value 
of ripening), the butter acquires that peculiar, delicate, pleasant 
aroma which is essential to a first-class quality of butter, that 
peculiar aroma which is not acquired if you do not properly ripen 
your cream before churning it. 

Now, the explanation of the production of that aroma is simply 
this: These bacteria are agents of decomposition. Bacteria, as 
they grow in any solution, tend to decompose it or pull it to pieces. 
If they grow in an egg, they decompose the egg and cause it to 
putrefy and decay, and when they begin to grow in your cream 
they begin the same process of decomposition. If you should let 
your cream ripen for a week or two, you would very readily see 
that the process of decomposition had taken place, and your cream 
would become very offensive. The moment you begin to ripen 
your cream, the bacteria begin to decompose it. Now, as the re- 
sult of decomposition, a great many chemical products are pro- 
duced, and they have all sorts of smells and ^tes. If you should 
let decomposition go far enough, you would get the bad odor of 
decay, but you do not get that odor when decomposition begins. 
The first of the decomposition products are rather pleasant in odor, 
and pleasant in taste, and if you chum your cream at that stage 
of decomposition, your butter is fiavored with the early decom- 
position products. This flavor is the aroma of good butter, this is 
what fancy butter-makers sell in the market and get a high price 
for. They get a high price, then, for the decomposition products 
of bacteria, for a proper tasting butter brings a higher price than 
that which does not have this aroma, and the aroma id the gift of 
bacteria. You may ask, What becomes of the bacteria ? It really 
makes little difference what becomes of them. Some go into the 
buttermilk, some go off in water used in washing, some go into 
the butter and the salt kills them. It is no matter where they go. 
After the butter is churned they are no longer of any importance 
to you or any one else ; their career, so far as the dairy is con- 
cerned, is ended. 

If the butter-maker owes something to bacteria, the cheese- 
maker owes everything to them. The butter-maker cannot get 
the proper aroma without the agency of bacteria, but the cheese- 
maker cannot get anything. Of course you all know that fresh 
cheese is very inane and tasteless. Nobody likes fresh cheese. 
It has a sort of curdy taste and is quite unpalatable. You know, 
however, that after cheese is made, it is set aside for a number of 
weeks to ripen. It may ripen several weeks, or, perhaps, months. 
Sometimes in the case of the best cheeses, it may be ripened a year 
or more. Now, during that ripening process, exactly the same 
changes are taking place that I have mentioned in cream. The 
bacteria are growing, are attacking the casein, and pulling it to 
pieces. They produce many changes in it, and cause an accumu- 
lation of all sorts of materials which have peculiar tastes, and little 
by little the cheese is ripened. After a while the cheese begins 
to have a pleasant taste and then a strong taste, and if you leave 
it long enough, you get a very strong cheese. The longer you 
ripen a cheese, the stronger its taste becomes. An old cheese is 
always a strong cheese, a fresh cheese is always a mild cheese. 
The shorter the time you cultivate bacteria in it, of course the 
slighter will be the changes which they produce; the longer you 
cultivate the bacteria, the stronger becomes the cheese. 

Now, in the ripening of cheese, we find the cheese manufac- 
turer's greatest difficulty. Every cheese manufacturer knows that, 
under conditions which seem to be exactly alike, he may get good 
cheese and he may get bad cheese. His cheese may become tainted, 
it may become spotted with little red spots or some other abnormal 
conditions may appear which he cannot account for. It would be 
the greatest boon possible to the cheese- maker if we could, in 
some way, enable him to correct his abnormal ripening processes, 
and be able always positively to insure the proper sort of ripen- 
ing. Now, this is plainly a matter which is connected with the 



planting of the proper kind of bacteria in a cheese and planting 
them under proper conditions. Different kinds of cheeses are on 
our markets. We have the Edam cheese, we have the pineapple 
cheese, we have the Neufchatel cheese, we have the Limbuiger 
cheese, and many other kinds. Of course, we all know that these 
different cheeses have very different flavors. Now, in the pro- 
duction of these different kinds of cheeses, there are different 
methods used. For instance, in the manufacture of Edam cheese, 
the cheese-maker puts a little slimy milk into the milk that be is 
going to make into his cheese. That slimy milk contains a cer- 
tain species of bacteria, and that peculiar species connected with 
that slimy milk produces the peculiar flavor which we get in the 
Edam cheese. Sometimes cheese is allowed to ripen soft for a 
few days before it is pressed, and when thus ripened, different 
kinds of bacteria grow in it, and grow in it more rapidly and pro- 
duce different odors. Experiments have just been begun along this 
direction which show that it is possible artificially to ripen cheese 
abnormally. You can take certain species of bacteria and grow 
them in cheese, and you get a very atrociously tasting cheese, and 
you can take others and get a very good cheese. Now, in the 
use of yeasts, we have learned to plant yeast in our bread ; we 
have learned to plant yeasts in our material that we want to fer- 
ment, if we are going to make alcohol, or, if we are going to 
make beer. The brewer has learned that he must use an artifi- 
cially prepared yeast. He has learned that if he simply allows 
the malt to ferment naturally through the agency of atmosphere 
yeasts, he does not know what he will get. It will ferment, un- 
doubtedly, but it will be- likely to ferment in an abnormal manner. 
He, therefore, plants a pure culture of the proper yeasts. But we 
have not yet learned to plant bacteria in the same way. The 
cheese-maker has not yet learned to cultivate bacteria as the 
brewer has learned to cultivate his yeasts. Some day, I think we 
may say in the not far distant future, after our Experiment Sta- 
tions have had time to work upon this matter a little longer, the 
cheese-maker is going to be told of some way in which he can 
cultivate bacteria as the brewer does his yeast, and then he will 
know what kinds of bacteria will produce a badly-ripened che(«e, 
and what kinds will produce an exceedingly good cheese. The 
time is coming, it has not come yet, but when it does come, we 
can see that there will be a tremendous development of the cheese 
industry in this country. 

We know there are four or five hundred species of bacteria in 
the world. They all produce different sorts of decomposition, 
they all produce different odors and different fiavors, and when 
our scientific stations have taught our cheese-makers to cultivate 
their bacteria and plant particular kinds of bacteria in the milk 
of which they are going to make cheese, perhaps we are going to 
have four or five hundred different kinds of cheese. For aught 
we can see, it may be that the various species of bacteria will pro- 
duce different fiavored cheeses, and perhaps fifty years from now, 
perhaps in less time, a man may go to the store and order a partic- 
ular kind of cheese that was made by a peculiar kind of bacteria, 
and another one made by another kind. We cannot tell what 
possible development there may be of the cheese industry in the 
future, and whereas now the cheese-maker must depend very 
largely upon accident for the particular kind of fiavor he is going 
to get in his product, then he will be able to tell absolutely what 
he must use in order to be able to produce the fiavor that he wants. 
The result will be a great development of the cheese industry, if 
such time ever comes. 

There will be another advantage in this development when it 
comes. We all know that once in a while cheese becomes poison. 
Everyone has read in the newspapers accounts of people who 
have been poisoned by eating cheese. Under certain conditions, 
cheese is very distinctly poisonous, and has produced very many 
cases of sickness and many cases of death. Now, our chemists 
have studied this poisonous cheese. They have found that it is 
poisonous because of the production of a peculiar chemical sub- 
stance in it which they have called ** tyrotoxicon." They have 
found, further, that this tyrotoxicon is a poison produced by a 
certain species of bacteria. Once in a while that poisonous kind 
of bacteria gets into milk. The cheese manufacturer is entirely 
innocent ; he cannot help it, because he has no means of knowing 
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anything about it. But occasionally they get in and his cheese is 
ripened then under the agency of these injurious bacteria. The 
result is, that his cheese becomes poisonous, and while he is per- 
fectly innocent of any intentional wrong, the evil is done. Now, 
when our cheese- makers have learned to apply to the manufacture 
of cheese the processes which our brewers have learned in the 
manufacture of beer, these troubles can be prevented. Twenty 
years ago, a Frenchman, Pasteur, undertook to make an investi- 
gation of the diseases of beer, and he found that they could be 
prevented by the use of a few simple remedies which prevented 
the growth of the wrong kinds of yeasts or the wrong kinds of 
bacteria in it. His methods were soon applied to the whole 
brewery industry in France, and also to the manufacture of wine, 
and the result has been that those diseases which used to be so 
common and so troublesome to the vintners and the brewers have 
practically disappeared. So, then, when we in the future learn 
to apply similar methods in the manufacture of cheese, we may 
hope for the disappearance of all diseases of cheese, including the 
red specks in cheese, tainted cheeses of all sorts, and also the dis- 
ease which makes cheese poisonous, as just mentioned. 

You see, then, that to the dairy interests bacteria are of distinct 
value. They give the aroma to your butter, and tbey give the 
whole flavor to your cheese, or at least, the chief flavor. Without 
them your butter would not command so good a price in the 
market; without them your cheese would not command any 
price. 

I may now pass to the third branch of my subject and speak of 
the use of bacteria as scavengers in the world. A tree in the 
forest falls to the ground and it lies unmolested. It is at flrst 
hard, solid, and impervious to all of the normal agencies. No in- 
sects can touch it; they cannot bite the hard wood to any extent. 
It lies there month after month. Little by little it begins to 
soften. 

First the bark begins to get soft and finally falls off. By-and-by 
the wood gets quite soft, so that you can easily cut it, and perhaps 
run a pointed stick into it. Then insects can get hold of it, and 
they begin to eat it ; they bore tunnels and begin to crawl through 
it. The tree grows softer and softer, and finally, as you all know 
from observation many times, the trunk of this tree becomes 
softened into a mass of brown powder which sinks down into the 
soil and disappears. What has become of that tree ? A bird dies 
and falls on to the ground, and unless some animal comes along 
to eat the bird, you will notice that the tissues of the bird very 
soon begin to undergo changes ; they begin to soften ; gases rise 
from them ; the flesh of the bird undergoes the process which we 
call putrefaction, and that putrefaction results in the gradual 
decomposition of the tissues. Little by little part of the material 
passes off into the air as gas, and the rest of it sinks down into 
the soil, and the bird disappears. What has produced all of these 
changes ? Did it ever occur to you to ask what the condition of 
the surface of the earth would be at the present time if it were 
not for these processes which we call the processes of decay? 
Suppose there were no agencies which caused the gradual soften- 
ing and destruction of trees and the dead bodies of animals. Long 
since the vegetable and animal life of this world would have 
disappeared, and we should have had the surface of the earth cov- 
ered with the accumulations of the growth of forests in past ages 
that would have tumbled upon each other until there would be 
such an accumulation of dead trees and dead leaves and dead 
vegetation of all kinds on the surface of the earth, that plants 
would not be able to grow. The dead bodies of all the animals 
that have lived in the past would have been piled up until the 
whole surface of the world would have been so covered by the 
dead bodies of animals and plants that life would have become 
impossible. These scavengers, these bacteria, are absolutely nec- 
essary to us. It is through the agency of certain bacterial organ- 
isms that the tree is softened so that insects can get at it. It is 
through the agency of bacteria that the tissues of the bird are de- 
composed and gases produced which pass off into the air. It is 
these bacteria which cause all the changes in the bodies of ani- 
mals and vegetables, decomposing them until they gradually sink 
down into the soil and disappear. So it is through their agency 
and this alone, that the surface of the earth is kept in a condition 



which renders it possible for life to continue to exist. Of course 
you have all had experience of the value of bacteria as scavengers 
in removing bad odors. We speak of scavengers as of value in 
removing decaying material, but it is the bacteria which produce 
the decay, and it is through their agency that all of these dead 
bodies are broken to pieces and brought into a condition in which 
they can be either incorporated into the soil, or passed off into 
the air. 

Perhaps I may here also say a word in regard to the agency of 
bacteria as scavengers in the human body. We look upon bac- 
teria in our bodies as causes of disease rather than things which 
are of any value, and yet a healthy person always has bacteria in 
large quantities in his mouth, in his stomach, and in his intestines. 
The bacteria are always migrating in the body to places of abnor- 
mal growths, and there is considerable reason for thinking that to 
a certain extent these bacteria act as scavengers in the human 
body. Some of them unquestionably act as producers of disease, 
but, to a certain extent, it seems that these bacteria are of value 
in assisting in the decomposition of tissues that should be decom- 
posed, and there is reason for thinking that they assist in the 
digestion of food. There is no question that bacteria may assist 
in the process of digestion and it is doubtless a fact that the bac- 
teria which we take into our alimentary canal are not wholly in- 
jurious. They may be possibly beneficial to us either in the line 
of scavengers in removing material which ought not to remain in 
our bodies, or in assisting digestion. This point, however, is not 
yet demonstrated, and I merely allude to it as a possibility. 

This may lead us to the fourth topic of my lecture, which I may 
call the Agency of Bacteria in Plant Life. 

Did it ever occur to you to ask why nature is perpetual ? You 
know animals and plants have continued to live on the surface of 
the earth for hundreds and hundreds of centuries. The vegetation 
that has been growing on the surface of the earth has been con- 
stantly taking food out of the air and taking food out of the soil, 
and animals have been constantly feeding upon the plants. But 
the process seems to be a never-ending one. It would seem that 
the material for plant food and animal food would sometime be 
used up; and yet nature is perpetual. Now, the reason that na- 
ture is perpetual is, because animals and plants are enabled, by 
certain processes of nature, to use the same material over and over 
and over again. They can use material for food, and eventually 
that same material gets in a condition in which they can use it for 
food once more. Let me take a single illustration, one that you 
are probably all familiar with. Plants, as the result of their life, 
use up carbonic acid of the air, and, in return, send off into the 
air an equivalent amount of oxygen. Now, animals in their life, 
take out of the air a considerable amount of oxygen and send off 
from their bodies an equivalent amount of carbonic acid. You 
see here one of the adjustments of nature. Animals use the excre- 
tions of plants, plants use the excretions of animals. The animals 
take oxygen and give off carbonic acid, and the plants take car- 
bonic acid and give off oxygen. The process goes on continually, 
and thus the condition of the atmosphere, so far as oxygen and 
carbonic acid are concerned, is kept in the same normal state. 
Thus, so far as these gases are concerned, nature is enabled to be 
perpetual by the constant use of the same material Over and over 
again. 

Now, this is not only true in regard to oxygen and carbonic 
acid, but it is true also that all the other foods of animals and 
plants are capable of being used over and over again. Plants live 
upon phosphates, sulphates, and nitrates chiefly, as well as carbonic 
acid. Animals live upon such things as albuminoids and starches 
and sugars. Now, plants cannot live on the food of animals, and 
animals cannot live on the food of plants. You and I cannot live 
upon sulphates and phosphates and potassium salts and nitrates and 
carbonic acid. These are what we call inorganic compounds in 
nature. Animals cannot feed upon them, but plants can do so. 
The plants can take those materials and manufacture out of them 
the starches and sugars and fats and albuminoids, and then we can 
take the starches and sugars and fats and albuminoids which have 
thus been manufactured for us and feed upon them. You see, 
therefore, that the plants serve as a medium of communication 
between animals and nature. The world is made up chiefly of 
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inorganic compounds like these phosphates and sulphates and 
potassium salts, etc. , and the plants serve as a means of coanmuni- 
cation hetween animals and the inorganic world , for the plants 
take these inorganic materials and make them into something 
which we can use as food. Plants, then, are the means which we 
have of making use of inorganic nature ; or, in other words, the 
whole animal kingdom is parasitic upon plants. But plants are 
in their turn utterly unable to live upon animal foods. A plant 
cannot feed upon albumen, a plant cannot eat starch, a plant can- 
not eat sugar, a plant cannot eat fat ; plants are unable to use the 
foods that animals use, and when the body of a plant dies, although 
it is in a condition to be used as food by animals, it is not in a 
condition to be used again as food for plants. The dead body of 
the bird is in a condition in which plants cannot make use of it 
at all. A plant cannot use the albumen of the bird's tissue; a 
plant cannot use the fats in an animal: a plant cannot feed upon 
the sugars that are in the dead sugar-canes; a plant cannot 
feed upon the starches or the cellulose that is in the body of the 
dead tree. Nevertheless, the plants do succeed in getting hold of 
this food, and it is through the agency of these bacteria that we 
are speaking of this morning that they do it. Just as soon as the 
body of an animal or plant dies, the bacteria get into it, begin to 
grow in it, decomposing it, and pulling it to pieces. They pull 
the starch to pieces, they pull the sugar to pieces, and albumens 
and fats share the same destruction. Little by little they take 
those compounds which plants cannot feed upon, and, by shaking 
them 'to pieces, bring them down to simple combinations which 
plants can feed upon. 

Of special importance is one particular kind of organism known 
as << the nitrifying organism," which produces nitric acid. Plants, 
as I have said, cannot feed upon such things as albumen. The 
putrefying bacteria can decompose albumen and break it up into 
certain simple compounds, but ordinary putrefying bacteria are 
not able to break that albumen down far enough for plants to get 
hold of it. Plants have got to live upon such things as nitrates 
and salts of nitric acid. Now, there is one sort of bacteria living 
in the soil which gets hold of the albuminous compounds and 
forms nitric acid. This is the nitrifying organism, and the nitri- 
fication is the last stage in the decomposition process by which an 
albuminoid is converted into a condition in which plants can get 
hold of it. One practical application of this you are all familiar 
with in the ripening of fertilizers. You know that green manure 
is of absolutely or of practically no use as a fertilizer on your fields. 
You know that it must first stand for a while and ripen, or ** rot." 
as you call it. Now, what is taking place in that fertilizer while 
it is ripening ? Simply the series of changes that have been men- 
tioned. That fertilizer contains chemical compounds of a high 
degree of complexity, compounds that the plants cannot feed upon ; 
they are too highly complex for plants to use as food. Bacteria, 
however, get into that heap and begin to grow in it; and, as the 
fertilizer becomes ripened, these high chemical compounds are 
pulled to pieces, they become converted into simpler decomposition 
p9oducts, and eventually, if the ripening is continued long enough, 
the fertilizer is in a condition fit for the fields. Now, when put 
upon the fields, the plants can get hold of the material. You will 
see now what I meant when I stated at the beginning of my lec- 
ture that in spite of all the cultivating that you and your horses 
might do in the fields, it would be useless wuthout the agency of 
these organisms. You might put on your fertilizer ; but, if that 
fertilizer is not acted upon by bacteria, it will be of no use, and 
thus the bacteria come in to complete the operation which you 
began. You do your duty and the bacteria do theirs, and the 
consequence is, the fertilizers which you are using are brought 
into a condition in which the plants can get hold of them, and 
thus the food of plants is produced. You see, then, that in this 
way plants and animals are able to use over and over again the 
same material. The plant gets this material out of the soil and 
out of the air; the animal comes along then and feeds upon the 
plant; then the animal dies, and the plant dies, and the bacteria 
get into the body of the animal or plant, pull it to pieces and pro- 
duce from it decomposition products, and they get into the soil in 
the form of nitrates and nitric acid compounds ; or they go off into 
the air in the form of ammonia and carbonic acid. The bodies of 



these animals and plants are thus reduced to simple conditions, 
and now the plants once more get hold of them, and use as food 
the same material that previous generations used. Thus over and 
over again the same material is used, and thus nature is kept per- 
petual. This is the explanation of the constant, perpetual growth 
in nature. This is the reason that nature does not exhaust itself. 
This is the reason that animals and plants have been enabled to 
grow upon the surface of the earth for the past hundreds and hun- 
dreds of centuries. 

But this is not the end of the agency of bacteria in plant life. 
They are not only of value in ripening your fertilizers and in 
keeping up this constant growth of nature, but we have learned 
within the last two or three years that at the very foundation the 
growth of plants is absolutely dependept upon these organisms, 
and similarly in the future the continuance of the vegetable world 
must be also dependent upon them. I have stated that nature is 
perpetual because the same material can be used over and over 
again. That is true in a sense, but not true completely, for you 
will see with a little thought that little by little the soil is being 
drained of its food, little by little the materials in the soil are 
being turned into the ocean. A tree grows, takes out of the soil 
its food, and finally dies. If it falls on to the ground, as I have 
described, the bacteria get at it and grow there until the tree 
eventually becomes wholly incorporated into the soil so that it can 
be used once more as plant food. But it may be that the tree instead 
of falling in the forest falls into a river, drifts down the river, 
begins to decay, and eventually goes into the ocean. After the 
products of decomposition are passed into the ocean, there is no 
getting them back to the soil. *'The sea will not give up its 
dead,*' and the ocean does not give up the nitrogen and the other 
salts that are gradually being carried to it by this process. Or^ 
again, a plant grows and produces wheat, produces fruit, produces 
nuts, and the grain, the fruit, and the nuts are taken to the city to 
be used as food for men. The food is used by men, and most of 
it eventually gets into the sewage of the city, is carried down to 
the river, and from the river it is carried into the ocean. So here 
again through the sewage of our cities the foods which are sup- 
plied to our cities are being thrown into the ocean, and thus the 
soil is being drained of its foods. This process is not a rapid one. 
It is only slowly that the foods are being taken out of the soil and 
carried to the ocean. Nevertheless, it is the constant dropping 
that wears away the rock, and it is easy for us to see that if this 
process goes on age after age, our soils are inevitably doomed to 
exhaustion. You know that many fields have become sterile, that 
many farms have been worn out, that many gardens are becoming 
infertile. You cannot cultivate your fields as you used to without 
furnishing them food. In the Old World this is quite noticeable. 
Although the constant draining of the soil by these agencies is a 
slow one, it is a sure one, and if there is no way of getting nitro- 
gen and other salts back from the ocean to the soil, it would seem 
that the life of ell vegetation is inevitably doomed to exhaustion, 
and with the life of vegetation the life of animals must cease, the 
whole living world must end. 

When the scientist observed this fact, he immediately loiAed 
around to see if there was not a remedy for it. Now, as far as 
some of the plant foods are concerned, there does not seem to be 
any occasion for fear. The phosphates, the sulphates, and the 
potassium salts, which are plant foods, seem to exist on the sur- 
face of the earth in almost unlimited quantities. There have been 
immense amounts of these salts found in certain parts of the world, 
and they can be mined at very small expense; they can be taken 
all over the world and put directly upon the soil, so that the sul- 
phates, phosphates, and potassium salts are in practically unlimited 
quantities. We have no fear so far as they are concerned. For 
an indefinite number of ages to come there is plenty of this sort 
of food on the surface of the earth for us to supply to the soil. 
But that is not true of the nitrogenous foods. Of course, every 
farmer knows to-day that nitrogenous food is one of the very 
essential foods of plants, and it is not true that there is an un- 
limited quantity of nitrogenous salts anywhere in the world. There 
are few sources of nitrogen other than the soil. The chief one is 
the guano beds in the South Pacific. These are sources of nitro- 
geneous compounds, and upon these sources the agricultural in- 
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duBtry of the world has been drawing for years, and will cootinae 
to draw until they are exhausted. But these sources are far away. 
The nitrogen that we get from them is very expensive, and the 
store is very limited in quantity. We can see in the not very dis- 
tant future the complete exhaustion of all these nitrogen beds. 
This has led scientists to look with a considerable degree of dis- 
may upon the future of the vegetable world. What is going to 
happen when all the available nitrogen is used up ? If we are 
going to continue to take the nitrogen from the soil, and throw it 
into the ocean, we will soon exhaust the soil, and if there is no 
store of nitrogen anywhere for our plants to draw upon, what are 
our plants going to do in the future ? 

Now, there is a store of nitrogen in the world which is abso- 
lutely unlimited, and th{kt is in the air that surrounds us. The 
air that we breathe is made up of four parts of nitrogen and one 
part of oxygen. There are quantities of nitrogen everywhere if 
the plants could only get hold of it, hut it has been thought that 
plants cannot feed on the nitrogen in the air at all. Experiments 
have been carried on for a great many years to find out whether 
plants could not in some way or other get hold of the nitrogen of 
the air. If we could only prove that our plants can get hold of the 
nitrogen in the air then the problem is solved. But the experi- 
ments which haVe been carried on year after year have seemed to 
demonstrate that plants cannot use the nitrogen of the air for 
food, that it is not in a condition in which they can get hold of it. 
About ten years ago, however, certain experimenters in this country 
and in Europe found that in some of their experiments plants did 
in some way get hold of nitrogen from some source when it was 
not fed to them ; that a plant could be grown in sand absolutely 
free from nitrogen, and yet in some way that plant got hold of 
nitrogen ; the only source for it was out of the air. That led to 
further experimentation until within the last four or five years 
the results have all been pointing in one direction. They seem to 
show us that there is one family of plants, at least, which is capa- 
ble of getting hold of nitrogen out of the air. This is the plant 
family to which the pea, the hean. and the clover belong. It is, 
in general, the pea family — the Leguminoscp. family of plants. 
This family of plants in some way does succeed in getting nitro- 
gen from some source when wo do not give it to them as food, 
and it must be that they get it from the air. And yet those ex- 
periments are entirely contradictory to the earlier experiments, 
which seemed to show that plants could not get hold of nitrogen 
in the air. The explanation was not found until a few years ago. 
Two or three years ago some experiments were performed in Ger- 
many which have finally led to the solution of the problem, at 
least in part, and, curiously enough, we find that the whole secret 
of the matter is connected with these organisms which I am dis- 
cussing this morning. It is to bacteria that we owe this power 
which is possessed by plants of the pea family to get hold of 
nitrogen. If you plant peas in soil containing a certain species of 
bacteria, or at least certain species of micro-organisms, these 
micro-organisms crawl into the roots of the pea, and then begin 
to multiply inside the roots. The little roots begin to swell and 
there appear upon them a lot of minute nodules, which have re- 
ceived the name of *' root tubercles." If I am not mistaken, some 
of those little root tubercles were shown to the meeting here last 
evening. These root tubercles, as I say, make their appearance, 
and it is found that wherever these root tubercles do make their 
appearance the plant gets hold of nitrogen and grows well. 
Where these root tut)ercles Jo not luake their appearance the plants 
are unable to get hold of nitrogen unless it is fed to them. Now, 
these root tubercles are produced by bacteria, and these root tuber- 
cles are the agencies by which, in some as yet unexplained way, 
the pea gets nitrogen out of the air. 

Thus you see that in the final analysis of the life of a plant, in 
the assimilation of nitrogen from the air, we are brought to the 
conclusion that it is the agency of these minute microscopic organ- 
isms that is the source of the assimilation of nitrogen from the 
air by plants. Thus we owe the growth of these plants to bac- 
teria. How the bacteria get the nitrogen out of the air has not 
yet been explained. 

Even before the scientists made this discovery, the farmer had 
made the discovery practically on his farm. You have known 



that you could, in some, to you inexplicable, way, rejuvenate an 
old woiti-out soil by cultivating clover upon it, or by cultivating 
beans. That has been the practice of farmers for years. It has 
been found that in some way the cultivation of clover, instead of 
exhausting your soil as the cultivation of some plants does, really 
increases the fertility of the soil. You cultivate your clover for 
one season, then the next season you plow the roots into your soil, 
and you find the field will produce a better crop than before. 
This result is brought about through the agency of these organ- 
isms. The clover belongs to the family of peas, and clover is one 
of the plants that this particular species of bacteria that I am 
speaking of can attack. The bacteria in the soil get into these 
roots, grow in them, produce these root tubercles, and by means 
of these the clover gets nitrogen out of the air and stores it up in 
its roots. The next season you plow the roots into the soil, and 
then come the nitrifying bacteria which pull the roots to pieces 
and decompose them into the condition of nitrates, and then the 
next season the plant which you sow gets hold of the nitrates 
which came from the roots of the clover and which has been brought 
there through the agency of these bacteria. You see, then, that 
the farmer owes everything to the bacteria. 

I think you will find that I am justified in the statement I made 
at the beginning, that the study of bacteriology to- day is even more 
truly a department of agriculture than of medicine. The bacteria 
belong to the farmer more truly, or at least as truly, as they be- 
long to the physician. 

Now, I must draw my remarks to a close. Let me, in conclu- 
sion, say that we must not think too hardly of bacteria. It is true 
they are the causes of evil, it is true that they produce disease, 
but it is also true that they do good. It is true that they are our 
enemies, but it is also true that they are our closest allies. It is 
true that without them we could not have our small-pox nor our 
yellow-fever, we could not have our diphtheria or our scarlet-fever, 
neither could we have the epidemic which is at present going over 
this country, nor, in fact, should we have any of our epidemics, 
were it not for the bacteria. But when we remember that it is 
through the agency of these organisms that we bake the loaf of 
bread that comes on to our table, that it is through their agency 
that the immense brewing industries are able to exist, that it is 
through their agency that the industries connected 'with the manu- 
facture of alcoholic liquors are possible; that without them we 
could not get our vinegar or our lactic acid ; that without them we 
could not make our ensilage; when we remember that these bac- 
teria give the butter-maker the aroma of his butter; when we re- 
member that it is the decomposition products of the bacteria that 
thecheese manufacturer sells in the market: when we remember 
their agency as scavengers, how it is that they keep the surface of 
the earth clean and fresh and pure and in a constant condition for 
the continued growth of plants; when we rememlier their value to 
the soil in decomposing the dead bodies of animals and plants, and 
thus enabling the same material to be used over and over again 
for the support of life, and hence making possible a constant, per- 
petual condition of nature; and when we remember, lastly, that it 
is only through their agency that plants were originally enabled to 
get hold of nitrogen at all, and that it is only through the agency 
of these bacteria that we may hope for a continuance of a supply of 
nitrogen to the soil, — when we remember all these things, I think 
we will recognize that the power of the bacteria for good far out- 
weighs their power for evil. Without them we should not have 
our epidemics, but without them we should not exist. Without 
them it might be that some individuals would live a little longer, 
if we could live at all. It is true that bacteria, by the produc- 
tion of diseases once in a while, cause the premature death of an 
individual; once in a while they will sweep off a hundred or a 
thousand individuals, but it is equally true that if it were not for 
them, plant life and animal life would be absolutely impossible on 
the face of the world. 



The Grand Honorary Walker Prize of the Boston Society of 
Natural History, a sum of one thousand dollars, has just been pre- 
sented to Professor J. D. Dana of New Haven. Previous recipients 
of the prize have been Dr. Joseph Leidy, Mr Alexander Agassiz, 
and Professor James Hall. 
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LETTERS TO THE EDITOR. 

«** OorreapondenU are requeeUd tobetu brief a§ pouible. The writer^ » nam« 
U in aU oaeee required cm proof of good faith. 

On request in advance^ one hundr^ oopiee of the number containing hi* 
oommunication toiU befwmiehedfree to any eorreepondent. 

The editor wiU he glad to publieh any queriee eoneonant with the eharaettr 
of the Journal. 

The Color Question. 

A FEW weeks ago {Science, March 25) Mr. Milton Bradley wrote 
to you on this subject, which unfortunately is still in an unsatis- 
factory state, notwithstanding the researches of Helmholtz and 
Maxwell. Mr. Bradley is, do doubt, quite right in treating, for 
the purposes of his system, all the colors of the spectrum as of 
equal value, but it is by no means as clear as he supposes that the 
three colors, red, green, and violet, are entitled to be considered 
primaries in preference to red, yellow, and blue, if any colors are 
to be thus treated. The fact that Maxwell found the cross-section 
of a cone of color to be approximately triangular with red, g^een, 
and violet at the three comers, proves little as to the real relation 
between the various colors. It is very easy by means of a prism 
so to condense a spectrum as that only red, green, and violet shall 
be visible, and my impression is that some such explanation will 
be found of Maxwell's supposed elementary green at least. I read 
with suspicion such statements as that most natural yellows and 
blues when analyzed by a prism show a large quantity of green 



in their composition, and that yellow can be produced by mingling 
green and violet. In the former case the green is due probably to 
an overlapping of the yellow and the blue, notwithstanding the 
belief, which is erroneous, that the yellow and blue of the prism 
will not produce green. Anyone on looking through a prism at 
different objects can easily devise a mode of causing two spectra 
to overlap, and thus convince himself that the blue and yellow do 
actually thereby give rise to green. He can, moreover, make the 
red and violet rays overlap, and thus form shades of purple. Such 
being the case, green, although sometimes in overlapping spectra 
observed by looking through the prism it appears to obliterate the 
blue, is no more entitled to be called a primary color than purple 
itself. For all practical purposes all the colors should be regarded 
as primary, the question of their actual relation being left to be set- 
tled by further investigation. C. Staniland Wake. 

849 North Clark Street, Ctdcago, lU. 



Family Types. 
Can I ask one or two questions about Mr. Williams^s note in the 
issue of April 15? Does the mother in placental mammals tend 
to assimilate in respect to blood to the father ? Does the result of 
a study for twenty- five years of one family offer more than the 
slightest evidence on the point in question? Does the mother 
frequently acquire diseases belonging to the father indirectly 
through the child she is carrying ? Does each child in a family 
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Women's Anthropological Society of 
America, Washington. 

April 30.— Miss Annie T. Smith, Report 
of the Committee on the Investigation of 
Directive Forces in Society ; Mrs. York, Medi- 
cal Inspection of Schools; Miss Sickles, The 
Qhost Dance. 

Biolog^ical Society, Washington. 

April 80. — The principal paper of the 
evening was: The Distribution of Land, 
Water, and Ice on this Continent in Later 
Qeological Periods, by Professor W. J. Mc- 
Gee; Communications: Erwin F. Smith, 
The Relation of Plants to the Soil ; Charles 
HaUock, Where Salt- Water Fishes Hide: 
Results of Deep- Water Seining. 

Society of Natural History, Boston. 

May 4. — J. 8. Kingsley, Notes on the An- 
atomy of Amphiuma. 
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Business Department. 

The Providence and Stonington Steamship 
Company's new steel steamer New Hamp- 
shire made a record for phenomenal speed 
on her trial trip at Wilmington, Del., on 
April 21, 1892. Loaded with 000 tons dead 
weight, she made time over the measured 
mile, two minutes fifty-nine seconds, an 
average of over twenty miles per hoar. The 
New Hampshire is a sister ship to the Maine, 
recently built at Wilmington, for the Provi- 
dence and Stonington Steamship Company, 
which has also proven a great success, both 
as a fast sailer and a most comfortable and 
luxurious boat for passengers. 

Exchanges. 

[Freeof charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

For sale or exchange. Das Ausland, xo vols., i8Ss to 
xBgx, including 6 vols, bound, | in numbers. Wheeler 
Survey, vol. i. Geog. Report; also vol. 6, Botany; Pro- 
duction of gold and silver in the United States, iBBo, 'x, 
''• '3« '^t Selfridge Isthmus of Darien. Will sell at very 
low pnces. J. !•'. James, 1443 Corcoran St., Washing- 
ton, D. C. 

For exchange. — A fine thirteen-keyed flute in leather 
covered case, K>r a photograph camera suitable for mak- 
ing lantern slides. Flute cost $97, and is nearly new. 
U. O. COX, Mankato, Minn. 

Te exchange ; Experiment Station bulletins and 
reports for bulletins and reports not in my file. I 
will send list of wliat I have for exchange. P. H. 
ROLFS, Lake City, Florida. 

Finished specimens of all colors of Vermont marble for 
fine fossils or crystals. Will be given only for valuable 
specimens because of the cost of polishing. GEO. W. 
PERRY, State Geologist, Rutland, Vt. 

For exchange. — ^Three copies of " American State 
Papers Bearing on Sunday Leeislation," 1891, $s.50,new 
and unused, for '*The Sabbath," by Harmon Kingsbury, 
1840; *'The Sabbath," by A. A. Phelps, 1842; ** History 
of the Institution of the Sabbath Day, Its Uses and 
Abuses," by W. L. Fisher, X859; ** Humorous Phases of 
the Law," oy Irving Browne; or other works amounting 
to value of books exchanged, on the question of govern- 
mental legislation in reference to religion, personalTiberty, 
etc. If preferred, I will sell ^^American State Papers,^ 
and buy other books on the subject. WILLIAM AD- 
DISON BLAKELYf Chicago, 111. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (soog. to i-iomg.)f. platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Silliman's youmaly 
186S-X885 (6a-7x bound); Smithsonian Reports, 1854-1883; 
U. S. Coast Survey. X854-1869. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfret, Conn. 
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Anr/erg0H utking a position /or nfkicJk hs is ^usir- 
fi€d by his seitntijlc attainments, or any person seeking 
tome one to fill a position of tkts character, be it thai 
of a teacker of science, ckemist^ draue^tsfnan, or wkai 
not^ may have the " Want ' inserted under this htoi 
FRKK OF COST, ij he satisfies the publisher of the suit- 
able ckaracter ofkis application. A ny person seeking 
information on any scientific question^ the address »f 
any scientific man, or who can in any vtray use tkis 
column for a purpose consonant with the nature ef 
the Paper, is cordial y invited to do so, 

TRANSLATOR wanted to read Qerman architee- 
tural works at sight (no writing). One familiar 
with technical terms desired. Address **A.,**Box 
140, New York Post Offiee. 

WANTED.— A position in a manufactaring eitab- 
lisbment by a manufaotnriBg Chemist of Ui- 
ventive ability. Address M. W. B , care of Sd/tnct, 
874 Broadway, N. Y. 



WANTED.— Books on Anatomy and HypnotisiD. 
Will pay cash or give similar books in ex- 
change. Also want medical battery and photo out- 
fit. DR. ANDERSON, 188 State street, Chicago, HL 

WANTED.— A college graduate with some normal 
training, to teach the sciences, at $1,800 per 
▼ear, in a Southern college. A Baptist or a Method- 
ist preferred. Must also be a tirst-ola^ Latis 
scholar. A. H. Beais, Box K, MiUedgeTlIle. 6a. 

A PROFESSORSHIP in Chemistry is wanted by 
one who had had five years^ experience in that 
capacity. Would prefer to give fostruction bv 
lectures and experiments rather than by text-book 
methods. Would like a position in a college or uni- 
versity where there is a good student "s laboratory. 
Special points of strenfth claimed are: (;i> Thocoo^ 
control of a class and good order during lectniet 
and recitations. 0^) Accuracy in experimenting 
with chemicals and skill in the manipulation o? 
chemical apparatus. The permission of several dis- 
tinguished educators has been given to refer to 
them if required. Would not care to aooept a po- 
sition paying less than $1,600. Address B. £., can 
of Science, 874 Broadway, New Tork. 



ADDRESS WANTED.— Will some one please send 
the address of the Secretary of the American 
Philological Society. Also that of Herbert Spencer. 
"ADDISON,'' Room 84, 164 Madison St., Chioago, 111. 

A DDRESSES of Old Book Dealers wanted.— Wlsh- 
r\ ing to obtain a number of old books out of print, 
I very much desire the addresses or oatAlogues of 
rare second-hand book dealen. If.there is a direc- 
tory or list of such dealers I should like to obtain 
possession of one. W. A. BLAKELT, Chicago, 111. 
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find the mother more impregnated with the Uood of the paterosl 
boose? And if bo, does this impregnation seriously tend to make 
the obildien favor the familj that gives them the name? Is the 
fact of parental influences— the influences here alluded to being 
thoae suggested bj Hr. Williams, sympathy or antipathy for peo- 
ple hcquently seen — thoroughly established ? In a love-match is 
the face of the father more commonly reproduced? If there are 
reversi<His to a primitive type, what is the type — one lying on the 
maternal or the paternal side? 

Do family portraits show a tuiformity ? If they do, is not the 
question settled? How, then, can the fact that family portraits 
show a uniformity — that being the point in question — be cited 
to prove the point in question, that family portraits do, or do not, 
show a uniformity ? J. C. Dana. 

D«DT«r, CoL, April St. 
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Thohas Whittaeer has just published " The Story of the Dis- 
covery of the New World," by Frederick Saunders of the Astor 
Library, illustrated by C. A. BobbetL 

— A. C, McClurg & Co. announce a volume entitled "Direct 
Legislation by the People," by Nathan Cree. The author gives 
a brief review of direct government from the earliest times, and 
of the rise and development of popular representation. He then 
considers the advantages of combining direct popular legislation 
with representative institutions, in which direction, he believes, 
lies emancipation from political corruption. In this connection be 
examines two remarkable features of the Swiss Oovemment, vis., 
the Beferendum and the Hipular Initiative. The author's stand- 
point is said to be conservative. 
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\Nea Method of Protecting, Properly 
from Lightning. 

I The LigMning Dispeller. 

Price, $20 to $30.— According to size. 

The Patent Lightning Dispeller is a conduc- 
tor specially designed to dissipate the energy 
of a lightning discharge, — to prevent its 
doing harm, — placing something in its path 
upon which its capacity for caasing dBmI^;e 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle oE the 
Dispeller, So far as known, the dissipation 
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the conditiana employed. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
■explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 
874 BAOASWAT, VXW TOAK. 
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Mew Method of Protecting Property 
from Ugtitning. 

The Lightning Dispeller. 
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The Patent Lightning Dispeller is a conduc- 
tor specially design^ed to dissipate the energy 
of a lightning discharge, — ^to prevent its 
doing harm, — ^placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 
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Practical Instructions in the Art of Reading 
Speech from the Mouth ; and in the Art of 
Teaching Articulation to the Deaf. 

[This Work^written at the snggestlon of Miss 
^arah Fuller, Prinoipal of the Horace Mann School 
for the Deaf, Boston, Mass.— is, so far as known, the 
first Treatise published on ''Speech Besding.^J 
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** Admirable in its conciseness, clearness and free 
dom from technicality.^* 
" The simplicity and perfection of this little book. 

• • 

*' Full of exact and helpful observations." 
" A very interesting and valuable work." 
" The rules are dearly given and will be of great 
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oommonmind. . . . The exercises given in speech* 
reading from the lips are especially interesting, and 
of great importance for the student of phonetics." 
— Modem Language Notes. 

\* The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 

SCIENCE CLUBBING RATES. 

lOj^ DISCOUNT. 

We will allow the above discount to any 
aubflcriber to Science who will send us an 
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each at its full price. 
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PUBLICATIONS. 



THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBUOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEDS SPRDI6 PACKARD, I.D., PLD. 

Sportsmen and ornithologists will be interested in 
the list of Labrador birds by Mr. L. W. Tomer, 
whioh has been kindly revised and brought down to 
date by Dr. J. A. Allen. Dr. S. H. Scudder has con- 
tributed the list of butterflies, and Prof. John 
Maoonn, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pidns has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Fnnz Boas and others for several titles and impor- 
tant susgestions; and it is hoped that this feature of 
the booK will recommend it to collectors of Ameri- 
cana, 

It is hoped that the Tolome will serve as a guide 
to the Labrador coast for the use of travellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those interested in geographical and histori- 
cal studies. 

518 pp., 8^ $3.50. 



RAGES AND PEOPLES. 

By DANIEL G. BRINTON, M.D. 

"The book is good, thoroughly good, and wUl long 
remain the best accessible elemental^ ethnography 
in our language. ^^—2%« Chritiian Unum. 

"We strongly recommend Dr. Brinton^s 'Races 
and Peoples * to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats in the English language. ^^ 
—Asiatic Quarterly. 

"His book is an excellent one, and we can heartilv 
recommend it as an introductory manual of ethnol- 
ogy."— 1%« Moniat. 

"A useful and really interesting work, whioh de- 
serves to be widely read and studied both in Europe 
and America."— Brt(7Mon (Eng.) Herald. 

"This volume is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superficial, 
grasps ver^ well the complete field of humanity."— 
2%« New York Timet. 

"Dr. Brinton invMts his scientific illustrations and 
measurements with an indescribable charm of nar- 
ration, 80 that 'Races and Peoples,^ avowedly a rec- 
ord of discovered facts, is in reality a stronffstim- 
ulant to the imagination."— Philadelphia l*ublic 
Ledger, 

" The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic reading.''^— Philadelphia Times. 

Price, postpaid, •l.Tft. 
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THE MODERN MALADY ; or, Snf- 
femrs fm ' Nems/ 

An introduction to public consideration, 
from a non-medical point of Tiew, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT, 

12^, 184 pp., $1.60. 
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OB, 

R0D6HIH6 IT WITH AK ECLIPSE PARTY. 

BY 
A. ROCHS8TBR FSL.L.OW. 

CS. H. SCUDDKR.) 

With thirty- two Illustrations and a Map. 

12^. $1.50. 

"The story Is a piquantf good-humored, entertain 
ing narrative of a oanoe voyage. A neater, prettier 
book is seldom aeeu.^^— Literary World, 

**Thl8 is a sprightly narrative of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough ezperienoes on a frontier which is 
rapidly receding.^'— Boffon Transcript. 

** The picture of our desolate North-western ter^- 
tory twenty-flye years ago, in contrast with its 
olTilized aspect to-day, and the pleasant features of 
the writer^s style, constitute the claims of his little 
book to present attention.*'— 77ie Dial. 



THE AMERICAN RAGE. 

By DANIEL G. BRINTON, M.D. 

" The book is one of unusual interest and Talue.**— 
Inter Ocean. 

" Dr. Daniel Q. Brinton writes as the acknowledged 
authority of the 9Qhjeot.*''—PhilcuUlphia Press. 

" The work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the indigenous Americans.**— iVahire. 

**A masterly discussion, and an example of the 
successful education of the powers of obserration.** 
—Philadelphia Ledger. 

Price, postpaid, ||3. 
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Your druggist does not 
soread his plasters or gela- 
tine-coat his pills. He knows 
that such work is better done 
in a factory. 

Some try to make an Emul- 
sion of cod-liver oil : but they 
cannot make one like Scott's 
Emulsion — they'll find it out 
some day. 

There is no secret in what 
it is made of; there is a 
knack in making it. That 
knack is Scott's Emulsion. 

There is a book on care- 
ful LIVING that you ought to 
read. Shall we send it ? Free. 



Scott A BowMB, Chemists, 13a Sooth 5th Avenue, 
New York. 

Yotir druggBt keeps Scou's F.mnlwoo of ood-liYcr 
oil—all druggists everywhere do. ft. 
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THE BOTANICAL GAZEHE. 

A monthly illustrated journal of botany io 

all its departments. 

95 cents a nucnber, $9.50 a year. 

Add«M poBUSHERS BOTAMCiL GiZETTE, 

Bloomliictoii) Ind.. 



JOHRIBELUD'S Bookstore, 1197 Broadiij 

near 29th St., is oonventent to the residence qnart^ o( 
the city ; It is a good place to drop Into cm tiie way up 
or down town to select books or stationery. His stodc 
is well selected and embraces all the new and standsid 
books as soon as iasaed. Ont-of-town porchasers csa 
order by maO with every confldenoe that their wants 
win be as well supplied as If bnyinsr in person. 



B 



ACK NUMBERS and complete seU of leading Mag- 
azines. RaUs low. AM. MAG. EXCHANGE, 

Schoharie N.V 



SUMMER STUDY. 



SEASIDE STUDY OF BIOLOGY. 
THE BIOLOGICAL UBORATORY 

OF THX 

BROOKLYN INSTITUTE OF ARTS & SCIENCES 

at Cold Spring Harbor, Long Island, 

will open its Third Season on Wedneaday, July 6, and 
will close to students on Aag. 80. Applications (or 
admission or for circulars snoald be addressed to 
Pbof. Hbrbbrt W. Conn, Ph.D., Dir«otor, care of 
Brooklyn Institute, Brooklyn, N. r. 



Amherst Summer School 

of LansuageSjArt, Literature, Chemistry. Hethem•^ 
ios. Library work, History, and Polltloal BoonomT. 
Sixteenth session opens July 4, l89as. For prosrao 
address Prof. W. L. MONTAaUB, Amherst, M) 
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Rocks, 

Fossils, 

Casts of Fossils, 
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Ward'sNatural Science Establishment 

Mineralogy, Geolo^, Paleontology, Zoology, Osteology, Anatomy. 

Send for Circular. ROCHESTER, N. Y. 
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THE NEW CHEMICAL LABORATORY OP THE CASK 

SCHOOL or APPLIED SCIENCE. 

With the rapidly increaaing attendance in all institutioDB 
of learning, it is hazardous to plan buildings for educational 
purpoees with only sufficient room for present needs or for 
prospective growth in the immediate future. Every pros- 
perous institution has abundant evidence of this fact in the 
necessity for enlai^ing buildings that a dozen years ago or 
less were regarded as ample in their accommodations, or in 



extension, eapecinlly in the earlier years of a school of science. 
The building was therefere given a plain, rectangular form, 
and it was found that extension of the main hall into a wing 
of any 'size would not interfere with a convenient arrange- 
ment of the rooms for present use. 

As shown in the plans two storiee are included beside a 
high basement and an attic floor. Each story is 16' high, and 
the attic is the equivalent of another story, through the aid 
of large dormer windows, leaving still an ample space 
above for general storage. The basement is 13' high, and 
the floor 4' 6" below grade. An elevator, capable of carrying- 
a load of several hundred pounds, connects with all the 
floors above the basement. 




Laboratory Case School Applied Science, Cleveland,* Ohio. 
Buff Amhorst Stone. 8. R. Badsley. KrdiRed, CImlwd. Ohio. 



the overcrowded condition of those that do not admit of 
extension. This is especially true of the chemical labora- 
tory, in which within fifteen years the demand for practical 
instruction has increased several fold. In some respects 
provision for prospective enlargement is not consistent with 
the best construction of a laboratory, yet with the necessity 
of providing for elementary laboratory training of large 
freshmen classes still rapidly increasing in numbers, it would 
be unwise not to include ample provision for future growth. 
In devising plans for this laboratory, while I felt that it 
was not good economy to construct a building several times 
larger than present needs demanded, I was impressed with 
the importance of providing for the possibility of unlimited 



The outside walls of the building are of Atnberst sand- 
stone, with all inside surfaces of stock brick laid in red n^or- 
tar, except within the hoods a special form of vitrified brick 
is laid. The basement floor is of Portland cement through- 
out, and the quantitative and general laboratories have 
floora of asphalt laid 1^" thick. All flues for hood ventila- 
tion are built into the cross-partition walls, the outside wall 
carrying the inlet flues for room ventilation to the basement, 
where they are connected by a 14" iron pipe, shown by the 
dotted lines near the outside wall, to the blower in the motor 
room. The position of the three horse-power motor, blower, 
counter-shaft, and a steam coil for heating the air when 
necessary are shown in this room. A large tubular boiler 
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suppliea steam for laboratory usefl, beside heating tbe build- doors of the adjacent rooms are glazed. Three gas tanks, 

ing. It is inclosed in brick, and air is brought into the en- each with a ralume of 60 cubic feet, supply gases to the com- 

closed space through an outside flue and carried to the quan- bustion-room directly abore and to the lecture-room, 

titative laboratory above, which is sufficiently wanned by Thequantdtativelaboratory on tbe first floor has 48 desks 

this means even in the coldest weather without tbe aid of covered with porcelain tiles, like the other working tables oo 




'. 3CAIC — — LiuL-J" 



-steam. The smaller boiler is for bigh-presaure steam, and it this floor. A steam hood has separate cups for evaporatioa, 

is connected into tbe pipe supplying steam to the laboratories, and the space beneath is enclosed for drying closets; it has a 

In the preparation room, on this floor, the janitor pre- metallic lining with a large steam coil and wire shelres. la 

pares solutions and (rther material in general use throughout the general hood are two copper plates, each 18" by 20", 

the laboratory. A large steam sink, a, with holes of sufficient above long burners for temperatures higher than 100^. The 

siie to admit a three-litre flask, is extremely coDvenient for smaller hood contains the air-baths. Hydric sulphide is de- 




FIBST STOBY. 



making solutions. The tank, 6, supplies hydric sulphide livered from the lead pipe directly beneath a fine-opening, 

through lead pipes to the larger working-rooms. The space All hoods areglazed throughout with sashes running between 

under the entrance steps is enclosed in masonry and iron a stationary inner and an outer sash, to protect the oord and 

doois for the storage of inflammable material. Distillations to extend the efficiency of the hood to the lower level of the 

are conducted on slate tables in a room with the wood-work running sash. To avoid obstructing the space with pillars, 



covered with sheet-ii 



For lighting the eentral ball the the ceiling of this laboratory is supported on a heavy b 
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pUle-girder thickly covered with asphalt paint. The organic 
laboratory has accommodatioDS for twenty students, and as 
in moat of the norking tables on this floor and the basement 
there is an abundant supply of steam, water, and waste pipes 
for distillations and other uses. 

The general laboratory od the second story coatains ninety- 
nx desks capable of accommodating ooe hundred and ninety- 



by a spiral stair with the office and with the room above, 
which serves for storage of lecture apparatus. The large 
dormer windows render the rooms on the third floor as 
serviceable for certain uses as they would be on a lower floor. 
A large amount of available mom is thus secured without 
extending the outside walls to form a third story. A. sec- 
tion of this floor devoted to photography contains two rooms. 




two students, and the tight and ventilation ' are all that 
could be desired. At either end of the outside aisle is a case 
of drawers beneath a table for material in sufficient quanti- 
ties for large classes, and several shelves contain large bot- 
tles for solutions. The blast lamps in this laboratory and in 
the other principal rooms are supplied with air by a small 
pressure blower driven by the motor in the basement. 

In the lecture-room 200 persons can be seated com fortably. 



one with two dark closets for students and instructors. th& 
other with a large skylight for general work. Extension of 
the roof without interruption affords sufficient height to th© 
flues to ensure good draught. The tops of the flues are 
eighty feet from the basement floor. Within the space en- 
closed in brick for the elevator, a stand-pipe is carried to the 
attic floor, with an opening, on each story, to which is at- 
tached a hose of sufficient length to reach every room. 




TBIRD STORY. 



The lecture-table is supplied with gas, water, steam, oxygen, 
hydrt^n, blast, suction, and an excellent draught. In front 
of the hood are suspended two blackboards, one supporting 
the other, and a curtain falls from a spring-roller for lantern 
illustrations. In the rear of the lecture- room are the cabinet 
for collections and a preparation room, which is connected 

Amerleui Jour 



Excavation for this building was begun June 1, 1891, and 
by the middle of February, 1802, all the working-rooms were 
in use. In the preparation of the working-plans, the archi- 
tectural features, and in the substantial construction the 
trustees were fortunate in securing the skill, good judgment, 
and faithful service of the architects, Messrs Coburn and 
Barnum. Of the illustrations in this paper, the excellent 
view of the building is due to the courtesy of the Clevelancl 
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Stone Gompany, who fUmiBhed the Amherst stone, and the 
reproductions of the floor plans to the kindness of the archi- 
tects. CHARLB8 F. MaBBRY. 



THE STATUS OF EXPERIMENTAL AGRICULTURE. 

The average farmer is eminently conservative when ahout 
his roatine of work. He dislikes innovations as to methods 
and distrusts ways and means not clearly '* practical.^ This 
ohtains naturally from his life work. His maintenance de- 
pends upon the precarious lives of plants and animals, 
which in turn, in so far as they as beings are concerned, 
thrive or perish according to the fiat of life principles, of the 
working conditions of which, he, in common with the rest of 
humanity, knows comparatively little. Experiments are 
costly on the farm, time is cash in hand, and new methods 
or added work, either apparent or real, must be backed by 
necessity or success, else the usual method or condition will 
remain unchanged — ''The good old way, good enough.*^ 

Because of this general conservatism, held principally in 
position by the abstruse nature of the principles of life, 
principles and practice of agriculture advance to place, 
gain permanence of character, recognition slowly, indeed, 
in comparison with development of other occupations, even 
with that of the adoption of farm conveniences, would at 
first thought seem almost at a standstill, so that, ease of 
work, convenience, better machinery and appliances, yet 
seem to leave the yield of labor much on an old-time basis. 

This is the dark side of the prospect of agriculture ; that, 
after all the years of man's efforts on the soil, virgin lands 
still predominate in yield, and regions once prosperous are 
no longer up to the standard of the new. Belief that such 
should of necessity have occurred, or that the present new 
shall eventually become as the old, need not here be dis- 
claimed, — conditions differing much from those of old mili- 
tate against such retrogression. The true agriculturist no 
longer rushes blindly along with or against working princi- 
ples of nature, — taking all or getting nothing according as 
her resources yield to methods used, — but stands in many 
aspects master of principles which, under rational control, 
constantly tend toward lasting improvement, greater returns 
in every field of labor. 

Aside from that which accrues from rapid general en- 
lightenment, many factors unite in this country to place 
principles of agricultural pursuits upon a higher plane, 
amongst which may be named the rapid occupation of availa- 
ble wild lands — the removal of a strong incentive to those 
of most changeful mood as to locality. But by far the most 
hopeful aspect, the condition most distinctive of agricultural 
development, is the recognition of the idea of experiment 
and the value of such effort upon the farm. Many, indeed 
it may be said almost all of the most enlightened, successful 
farmers spend a great part of their individual time in work 
of an exx>erimental nature, such work as a few years since 
would have been spoken of as *' puttering boy-play.*' While, 
as previously noted, agriculture as an occupation has in gen- 
eral, from the beginning, made less definite systematic ad- 
▼anoe as to principles of action than that noted in other pro- 
fessions, this can scarce be said of its later years. Indeed, 
it is hardly to be questioned that in the last decade greater 
progress has been made in agriculture as a science, more 
definite principles of procedure gone into test than in all 
other occupations of the country. Never before has the 
farmer been so willing to accept, try new methods, acquiesce 



in scientific theories and demonstrations ; questions that 
never broke through the cloud of sadness mantling the face 
of the fate-beridden agriculturists of yore are handled, dis- 
cussed, and worked upon in the light of experimental effort, 
often with results most pleasing and not without pleasure 
even in case of economic failure; for, with men who compile 
results, negative ones are no longer considered as not to be 
counted. Questions concerning effect of crop on soil, soil on 
crop, crop on that which follows are in test by every culti- 
vator of enterprise ; stock-breeding is made to follow definite 
laws of development, desert lands made to yield, and dis- 
eases of plants and animals, that of old were pests sent by 
chance or the Evil One, not to be availed against, meet a 
man actively prepared to resist according to the dictates of 
reason and direction of those who have previously succeeded 
or may authoritatively advise. 

While the average farmer is thus markedly in an experi- 
mental'mood, willing to test as is best known, few have time 
or bases of fact for initiation of experiments. Herein lies 
the legitimate work, duty of the experiment station, and 
with wise provision of the general government, every State 
and Territory in the colintry is possessed of such an institu- 
tion. From the first establishment of these institutions, the 
impetus given to proper agricultural investigation has been 
most noteworthy. While more has generally been expected 
of them than has been forthcoming, yet in this connection 
it is to be remembered that experimental facts are established 
only after a proper lapse of time. Nevertheless, much of the 
work, as shown in the published reports and bulletins, is 
more fragmentary and less indicative of efficient experimental 
effort than an enthusiast would wish. 

There are numerous reasons for the unexperimental indi- 
cation of many station publications pertinent to anyone con- 
versant with such work. But, aside from all such apparent 
elements as may vex the ultra-scientific mind, none bears 
heavier upon the future usefulness of the experiment station 
than the varying ideas within the stations themselves as to 
the true mission of the experiment station. Is it primarily 
educational for the dissemination of facts not commonly 
known, or is it experimental — to delve after that which is 
unknown ? Among the stations, types of both are to be 
found, but many are hybrid. Few publications outlining 
attempts at pure experimentation are open to harsh criticism, 
but many most lamentable conglomerates appear as the re- 
sult of the other two ideas. Perhaps attempt at methods 
*' practical^' and writings *' popular'^ is an ignis fatuus. 

Closely associated with this indecision of purpose is the 
point of how much should be undertaken. In general, it 
may be said of the individual stations that too broad a field 
is attempted, considered from the standpoint of the whole 
force, and with few exceptions with reference to individual 
work. Only such an expansive (more properly, perhaps, 
filling) effort, or a disregard of the literature of the subject, 
could result in a rimim^ upon '* Wheat Rust (CTredtnece),^* 
appending a recommendation of same preventive applied to 
smuts of small grains. In this connection remarks upon the 
effect of unfortunate recommendations upon experimental 
ardor of the farmer are unnecessary. 

With the possible exception of experiments directly rela- 
tive to the soil, results of scientific worth reached at any one 
station will commonly be found generally applicable. In 
order to attain something like systematic effort, and to pre- 
vent useless, costly repetition, it may yet be found effectual, 
necessary, to league the experiment stations of the country. 
Ekush station could support one or two departments of inves- 
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tigation withoat materially cartaiUn(c effort in either; it 
cannot do all. 

Though waning, much evil to true experiment is centred 
ahout an idea based upon the much abused words praotical 
and popular, i.e., the farmer should see from the results, 
good crops, fine stock, etc., that the station is practical — it 
must be popular. Such a condition is well, but may be a 
delusion so far as experiment is concerned. It is not enough 
for an experiment station to show that it has been able to 
raise an average of forty bushels of No. 1 hard wheat per 
acre, for a period of ten successive years. It is not enough to 
compile facts merely for educational (popular) effect. The 
farmer who is looking for properly initiated experiments, the 
man who Is able to appreciate such and profit by them to the 
enlightenment of his less able, less active neighbors, while 
he may be interested in such evidences of capability, right- 
fully expects more. The station management which, after 
a decade, has only succeeded in well accomplishing work 
similar to that indicated will nevertheless be in logfical posi- 
tion to answer the question : In how much have you aug- 
mented the aggregate of working principles of agriculture ? 

H. L. BOLLEY. 
OoTernment Experiment Station, Fargo, N D. 



NOTES AND NEWS. 



Miss Amelia B. Edwabds, who died recently, has in her will 
endowed a Chair of Egyptology. Her library, which is very 
valuable, she has bequeathed to Somerville Hall, Oxford. 

— Professor Liversedge, of Sydney, in a recent paper, states 
that iron rust is usually considered to be an hydrated sesquioxide 
of iron; but, on examining a very large number of specimens of 
rust from many different places and formed under a great variety 
of conditions, he found that in almost every instance the rust con- 
tained more or less magnetic oxide, in fact, in some cases the rust, 
though presentiDg the usual rust-brown color and appearance, 
was, ^hen powdered, wholly attracted by a magnet. 

— In addition to the Grand Honorary Prize placed at the disposal 
of the Boston Society of Natural History, by the late Dr. William J. 
Walker, ** for such investigation or discovery as may seem to de- 
serve it, provided such investigation or discovery shall have been 
made known or published in the United States at least one year 
previous to the time of award," which has been unanimously 
awarded to Professor James D. Dana, referred to in Science of 
April 29, the Society has awarded, from the annual Walker Prizes, 
a first prize of one hundred doUars to Baron Gterard de Geer of 
Stockholm, for an essay entitled *' On Pleistocene Changes of Level 
in Eastern North America," and a second prize of fifty dollars, to 
Professor William M. Davis of Cambridge, for an essay on '< The 
•Subglacial Origin of Certain Eskers." 

— Mr. James M. Macoun of the Canadian Geological Survey 
Staff, who accompanied the British Commissioners to Bebring Sea 
last year as secretary, has left Ottawa en route for Alaska, to ob- 
aerve the habits of the fur seal during the present season. It is 
proposed that he shall go over the same ground which the Com- 
mission traversed last year, to examine specially whether there is 
any variation in the numbers of the seals. Last year the photog- 
rapher of the expedition succeeded in obtaining a large number 
of excellent views of the rookeries, which will furnish a good 
basis for comparison with a similar set to be taken this summer. 
Hr. Macoun expects to spend the early part of the season on the 
Aleutian Islands, proceeding to the Pribyloff Islands only when 
the seals gather there for the summer. 

— It is well known that serious loss is caused in the various 
Australian colonies by the ravages of the rust fungus in wheat. 
An Intercolonial Conference, as we learn from Nature^ met to 
consider the subject in 1890, aud this body has since held two 



other meetings, the third having taken place at Melboome last 
month. Many experiments have been made, and it has been 
clearly shown that there are several varieties of wheat which, ex- 
cept under very unusual circumstances, are never nerionsly at- 
tacked by rust. It has also been shown that in many districts 
early so^ wheats of a rust-liable kind generally escape damage 
by rust, when the same wheats sown late suffer seriously. In view 
of these facts the Conference has directed attention mainly to en- 
couraging the growth of varieties less liable to be attacked by 
rust, and also to early sowing. At the March meeting it was 
recommended that a practical system for the production and dis- 
tribution of rust-resisting wheats suitable to different districts 
should be immediately established, and that this system should, 
subject to modifications needed by each colony, be conducted on 
the following lines : A central station for each colony for the 
preliminary testing of new wheats introduced into the colony ; 
for the production of new varieties by cross-fertilization and by 
selection ; and for the distribution of suitable wheats thus obtained 
to representative districts of the colony, to be there subjected to a 
suflQcient test, and, if necessary, fixed in their characters by far- 
mers and others competent for the work; and that such wheats as 
pass satisfactorily this test should then be distributed to the far- 
mers around in such a manner and by such agency as would be 
most suitable to the conditions of each colony. A committee was 
appointed to take steps for the proper naming of the different 
varieties of wheat. 

— At the meeting of the Royal Meteorological Society, the 20th 
of April, a paper was read on ** Anemometer Comparisons," by 
Mr. W. H. Dines. This was a report on a valuable series of ex- 
periments which have been carried out at the request of the Coun- 
cil of the Society with the view of obtaining a direct comparison 
of the various anemometers in common use, so that some opinion 
might be formed as to which type of instrument is the most suit- 
able for general purposes. The Meteorological Council have de- 
frayed the cost of the work. The anemometers which were com- 
pared were : 1, Kew-pattem Robinson; 2, self-adjusting heli- 
coid; 8, air- meter; 4, circular pressure-plate (one foot in diame- 
ter), and 5, a special modification of tube anemometer. Most of 
these instruments are of the author's own invention, as well as 
the apparatus for obtaining automatic and simultaneous records 
from all the instruments upon the same sheet of paper. It ap- 
pears that the factor of the Kew-pattem Robinson is practically 
constant and must lie between 2.00 and 2.20. The helicoid 
anemometer is quite independent of friction for all excepting light 
winds, and different sizes read alike, but it is not so simple in con- 
struction as the cup form. The air-meter consists of a single screw- 
blade formed of thin aluminium, and made as nearly as possible 
into the exact shape of a portion of a helicoid. A similar instru- 
ment with a larger blade and with the dial protected from the 
weather would probably form a useful and correct anemometer. 
It would be light and offer a very trifling resistance to the wind. 
The oscillations of the pressure-plate must have been considerably 
damped by the action of the floating weight, but as it was they 
were sufficiently violent. It seems probable that the remarkably 
high values sometimes given by the Osier pressure-plate may be 
due to the inertia of the moving parts. The tube anemometer ap- 
pears to possess numerous advantages. The head is simple in 
construction, and so strong that it is practically indestructible by 
the most violent hurricane. The recording apparatus can be placed 
at any reasonable distance from the head, and the connecting 
pipes may go round several sharp comers without harm. The 
power is conveyed from the head without loss by friction, and 
hence the instrument may be made sensitive to very low veloci- 
ties without impairing its ability to resist the most severe gale. 

— In The Studio for May 7, Mr. Gaston L. Feurardent has 
an article reviewing the one written by Mr. Edward Robinson of 
the Museum of Fine Arts of Boston, Mass., and published in the 
Century Magazine for April : ** Did the Greeks Paint their Sculp- 
tures ? " Mr. Feurardent, while giving Mr. Robinson full credit for 
the research and learning so amply shown in his article, finds him- 
self unable to accept his conclusions so far as they relate to the 
painting of marble statues of the higher class. 
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THE POSSIBILITY OF A REALIZATION OF FOUR- 
FOLD SPACE.* 

Any magnitude that is a fuDction of a single variable may 
be represented geometrically by a straight line. Functions 
of two variables are represented by curved lines or by plane 
areas; and functions of three variables by either twisted 
curves, curved surfaces, or volumes. The conceptions of 
length, area, and volume when used in this way are evidently 
independent of any of the properties of matter except exten- 
sion. The question now before us is this, Can we develop 
and use in a similar way a space-concept which can fully 
represent a function of four independent variables ? 

Perhaps most of us can remember times in the course of 
our education when new conceptions of quantity entered 
into our conscious life, conceptions which correspond in a 
general way with those of length, area, and volume, in that 
they enable us to find at once such relationships as are most 
frequently required for practical purposes by a general, 
synthetic, instinctive method. A medical student, instead 
of memorizing the exact amount of each dose under all possi- 
ble conditions of the patient, fixes in his mind as in a frame 
work the medicinal outline of each drug. The student of 
chemistry does something similar with the elements; the 
architect has such a concept of structural beauty ; the hunter, 
of the most likely place for game. The sense of propriety, 
the sense of honor, and numberless other *' inbred "or '* in- 
stinctive " concepts are examples of this mental tendency. 
There is therefore nothing inherently absurd or improbable 
in the supposition that any of us may attain to a conception 
of four-fold space, '* as clear as the designer and the draughts- 
man have of three-fold space. ^' * - Such a conception would 
be of great value to all classes of scientists. The biologist 

> Digest of a paper read before the Canadian dob of Clark University by 
T. Proctor Hail, PIlD 

* ** A New S a ot Tboagbt,'* by C. H. Hlnton, M.A. 



could set in this four-fold framework a complete picture of 
genetic or race relationships; the theologian could use it for 
the world of spirits; the physicist for forces, etc. By this 
means ordinary men may become able to see and to develop 
easily new truths, such as are now revealed only to men of 
genius and inspiration. 

It may be objected that our conception of three-fold space 
is derived directly from sensations in three fold space, and 
that the conception of four-fold space cannot be derived in a 
similar way, nor yet from sensations in three-fold space. 
But it is evident that from any sense, from sight, for in- 
stance, we get at most a two-dimentional sensation, and it is 
only by the kind of changes that occur in the sensation that 
we can infer that a given retinal picture represents extension 
in two or in three dimensions. In other words, granting, 
for the sake of the argument, that in sight we perceive di- 
rectly the existence of two dimensions, it is clear that the 
existence of a third dimension is solely a matter of inference. 
It is the simplest hypothesis we can get to explain our sen- 
sations. It is conceivable that the hypothesis of a fourth 
dimension, if it could be made as real to us, might be found 
of nearly equal value in the simplification of ordinary phe- 
nomena. This would be the case if ordinary phenomena 
involve motion in four independent directions, or if some of 
the relations of things in the universe, relations not in space, 
are capable of complete representation in four-fold space. 
But before we can decide whether or not space and objects 
of four dimensions dxist we must have our ideas of four- 
fold space developed sufficiently to know what sensations, 
what visible and tangible phenomena, would be obtained 
from objects of four dimensions. Up to this time discussions 
on the reality of four-fold space have been (necessarily) 
characterized by the absence of evidence for or against. 

To develop a clear conception of four-fold space only one 
course seems to be open, namely, the synthetical study of 
four-fold geometric figures in the same way that we now 
study geometric solids. Having given the number and form 
of the boundaries of a solid we can, by the process of visuali- 
zation, find more or less easily its appearance (plane projec- 
tion) in various positions, the possible plane sections, the 
distance between any two of its points, and so on. In the 
study of a tessaract (four^fold figure) we should deal simi- 
larly with its solid boundaries, finding the possible solid sec- 
tions, solid projections, and so forth, studying the tessaract 
by means of conceptions already familiar (length, area, vol- 
ume), but in new relations. It this way may be developed 
gradually such a knowledge of the properties of tessaracts as 
will enable us to '^see" them clearly, and to comprehend 
quickly a new shape. Models of the solid projections and 
sections are indispensible to rapid progress. Difficulties may, 
in general, be overcome by considering the analogous diffi- 
culties an imaginary plane being, that is to say, a being 
who has no conception of volume, would have in trying to 
understand a geometric solid. 

The First Lesson. 
A point moving in one direction traces a straight line. A 
line moving perpendicular to itself, in one plane, traces a 
square ; and a square moving simUarly traces a cube. How 
could a plane being learn the number and relations of the 
faces of a cube ? He could readily understand that as the 
square moves in a direction perpendicular to all of its sides 
each side traces a new square, and that the moving square 
in its first and last positions forms the remaining pair of 
opposite faces. In this way he could count up the six faces, 
twelve edges, and eight comers of the cube, and might pro- 
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ceed to make models of the faces as follows (Fig. 1). The 
side db of the original square aibcd traces the square od/e, 
which he places, as in the figure, in the only position known 
to him suhject to the condition that ab is one of its sides. 
The three other squares are similarly placed as in the figure, 
and now five of the six squares are shown in positions which 
are correct with reference to their generating lines. But the 
comer a is in this figure represented as the generator of two 
lines 06, which is evidently incorrect. The outer squares 
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are therefore to be turned through 90^ about their generating 
lines until the two lines cee become one and the four spaces 
between ee, Jf, gg^ hh, disappear. He cannot imagine how 
this is to be done, but he can suppose the central square to 
move away and disappear in the to him unknown direc- 
tion, carrying with it the outer squares which would then 
appear to sink into the centre and disappear as they reached 
their generating lines until at last the lines ef, fg, gh, he 
reach the position now occupied by the sides of the square 
abed and become in the picture, what they are really, the 
sides of the sixth square efgh. Supposing, in the next place, 
that the square abed as it moves away is still visible, but 
smaller by perspective, the plane being could construct a 
model which is to us a perspective view of a cube and which 
would represent to him fairly well the relations of the boun- 
daries of a cube (Fig. 2). 

Let us proceed in the same way. A cube moving in a 
direction perdendicular to all of its faces traces out a rectangu- 
lar tessaract. Each face traces a new cube, each line a 
square, each point a line. Counting up we find the tessaract 
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is bounded by 8 cubes; has 24 squares, which do not enclose 
the tessaract, but appear here and there as lines do upon a 
cube, interfaces, not surfaces; 32 lines or edges, and 16 
angular points. A little calculation now shows that each 
face is common to two cubes, each line to three faces, and 
each point to four lines. All this seems very abstract, but it 
becomes real and evident when we make a model. Placing 
a cube on each face of the original cube, after the analogy 
of the plane being's squares, we have these six cubes in the 
only positions known to us which satisfy their genetic con- 



ditions (see Fig. 3). The eighth cube is represented by the 
outer faces of the six cubes, and it is evident that the three 
lines marked eC are really one, the two faces hC are one 
face, and so on. We may now imagine the central cube to 
move away in the fourth dimension and the others sink in- 
ward and disappear as they reach the present boundaries of 
the central cube, where they turn at a right-angle into the 
new direction. Finally all the outer faces will meet as the 
boundaries of the eighth cube DF, Supposing the cubes 
elastic, we may stretch their outer faces and diminish the 
inner until we obtain the perspective view of a tessaract, as 
shown in Fig. 4, where the relations of the various boun- 
daries of the tessaract are more easily studied. Incidentally 
we have learned also that a solid section of the tessaract, 
when taken parallel to a cube-boundary, is a cube. 

The Second Lesson. 

Turning again to our imaginary plane being for sugges- 
tions, let us see how motion in the third dimension would 
appear to him. If a cylinder were passing perpendicularly 
through his plane he would see only a stationary circle, or 
if it were oblique, a moving ellipse. A cone would appear 
as a growing or diminishing circle, a beaded rod as an oscil- 
lating circle, a corkscrew as an ellipse moving in a circular 
orbit, and so forth. The stem of a dichotomous tree would 
be to him a wooden circle which, as the branches approach. 
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widens out, becomes constricted, and finally divides into two 
circles, which repeat the process indefinitely. We may im- 
agine a plane philosopher who, after watching this process 
for some time, constructs a theory of the evolution of circles. 
But his idea that all these circles have been developed from 
one is hardly more than a caricature of the truth. 

Every x>erson who has watched the self-division of in- 
fusoria under the microscope must be struck with the analogy 
of these two processes. A little reflection enables us to see 
that race-unity may be more than a figure of speech or a 
creation of the fancy; that the organic forms that existed for 
us yesterday and those that will exist for us to-morrow may 
be but parts of larger units of which the forms we see to-day 
are only solid sections. True, this is only a suggestion: but 
it is a suggestion that carries with it an unavoidable sense of 
freedom, of fetters loosed, of largeness, and of reality, to any- 
one who will for a time yield himself to its influence. It is 
a step toward the poet's view, 

*' All are but parts of one stupendous whole, 
Whose body Nature is, and God the soul.*' 

If four-fold space exists, it is evident that it must contain 
an iiifinite variety of three-fold spaces, of which we know 
only one. It must also be everywhere possible for a four- 
fold being to step out of our space at any point and re-enter 
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it at any other point; for his relation to our space is nearly 
the same as our relation to a plane. If ghosts are four-fold 
beings, the erratic nature of their movements may become 
more comprehensible in the course of time. An ordinary 
knot could in four-fold space be readily untied by carrying 
one loop out of our space and bringing it back in a different 
place. In fact, a knot in our space would be simply a loop 
or coil in four-fold space. A flexible closed shell could be 
turned inside out as easily as a thin hoop can with us: and 
many other apparent impossibilities become mere childV 
play. But the realization of four-fold space cannot be 
learned by giving attention to such liltle curiosities as these. 
Only a systematic and continued study of the figures and 
motions of higher space can be expected to give results of 
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educational value. And when (or, if) our conception of 
four-fold space becomes clear, we shall be ready to recognize 
the existences and motions of the fourth dimension if there 
be such. 



THE TUSKALOOSA FORMATION. 

Professor Lester F. Ward has recently spent a couple of 
weeks in Alabama in making a study of the Tuscaloosa for- 
mation, both as to its stratigraphy and its fossil plants. While 
in Alabama the professor made Tuscaloosa his headquarters, 
and from there made a number of short excursions in com- 
pany with Dr. Eugene A. Smith to places of interest. At 
Cottondale, some eight miles east of Tuscaloosa, there is a 
fine locality for the collection of fossils, chiefly well-pre- 
served leaf impressions. Professor W. M. Fontaine, a number 
of years ago, spent some time here and collected a great 
number of these leaves, which are now in the hands of Pro- 
fessor Ward for study and description. 

Between Cottondale and Woodstock there are many occur- 
rences of the Tuscaloosa sands and clays, which are now only 
outlying remnants, upon the rocks of the Coal Measures, of 
what was once probably a continuous mantle. Although 
there are many places where excellent clays for economic 
purposes are to be seen, none of them thus far examined 
have been found to contain the leaf impressions. From 
their position, these beds, occurring between Cottondale and 
Woodstock, appear to be the oldest of the Tuscaloosa series, 
and the leaf -bearing beds thus appear to be tolerably well up 
in the formation, although wherever seen, at Cottondale, 
Tuscaloosa, Snow's, Shirley's Mill, Glen Allen, etc., the 
leaf -bearing clays rest directly and unconformably upon the 



Coal Measures, usually within thirty or forty feet of the lin 
of contact of the two formations. 

The other localities mentioned above, except Glen Allen, 
being away from the railroad lines, had to be reached by 
private conveyance. 

Snow's, about seven or eight miles west of Tuscaloosa, was 
first examined by Dr. Smith seme years ago, and Professor 
Fontaine made a large collection here also. In the gullies 
near Snow's there is fine opportunity for seeing the strata of 
the Tuscaloosa formation, in vertical section. One of these is 
more than one hundred feet deep. Shirley's Mill, eleven miles 
south-east of Fayette Court House, was first made known as 
a plant-bearing locality by Dr. George Little, who visited it 
last year while making an examination of the Tuscaloosa 
clays, for the Geological Survey of the State. Dr. Little 
brought back a few fine leaf impressions from here, but Pro- 
fessor Ward was the first to make a systematic collection of 
the fossil plants. Glen Allen, on the Kansas City, Mem- 
phis, and Birmingham Railroad, was first examined and a 
small collection made by Dr. Smith several years ago, but 
here again Professor Ward was the first to collect on a large 
scale. The leaves are in a dark colored clay that at certain 
stages of wetness is tough and intractable, but when prop- 
erly dry yields beautiful specimens at every stroke of the 
hammer. The same is true of the clays near Shirley's Mill, 
and at both these places one can in a few hours load a wagon 
with fine cabinet specimens. 

The Tuscaloosa formation is now generally considered a 
member of the lower Cretaceous, in part at least equivalent 
to the Potomac of McGtoe. While the fossils have not yet 
been suflS.ciently studied to decide their exact equivalence, 
many of the leaves appear to be identical with those occur- 
ring in the Amboy clays of New Jersey. 

While in Tuscaloosa Professor Ward had an opportunity 
also of collecting some rare living plants. Upon the banks 
of the Warrior Biver, a few miles above the town, under 
the guidance of Drs. Bondurand and Hall, he was able to 
obtain Nemvsia Alabamenais, SedumNevii, Croomia pauci- 
flora, all comparatively rare, the first named having been 
found only in this locality. In Dr. Smith's yard is growing 
the Croton Alabamensis, recently discovered on the banks 
of the Cahaba River, and of interest as being the only 
shrubby Croton in our North American flora. This one 
grows to the height of eight or ten feet and makes almost 
impenetrable thickets. When slightly bruised the leaves 
and stems give out a fragrance somewhat like that of the 
flowers of the crab-apple. 

An excursion was also made by Dr. Smith and Professor 
Ward to a little village, Havana, some twenty-five miles 
south of Tuscaloosa, long known to the former as an inter- 
esting locality, where, in a rocky glen under overhanging 
cliffs, grow two rare ferns, Aaplenium ebenoidea and 
Trichomanea radicans. The former has been noted from 
only three other localities, all in different States of the 
Union. Near Havana there are some great gullies, locally 
known as '* The Caves," in which the micaceous sands of the 
uppermost of the Tuscaloosa formation are laid bare. These 
sands are remarkable for their brilliant colors, red, pink, 
purple, and yellow. In this respect they called to mind the 
similar bright hues of G«y Head in Massachusetts. 

E. A. S. 



Mr. W. J. HussBY of the Ann Arbor Observatory has re- 
ceived an appoiDtment as astroaomer at the Leland Stanford, Jr.» 
University. 



May 13, 1892.] 



SCIENCE. 



275 



ASTRONOMICAL NOTES. 

[Edited 6y Oeorfft AJIBHU] 
Comet a, 1892. 

The following ephemeris of comet a, 1892, is from a hyper- 
bolic orbit computed by Father G. W. Searle of the Catholic 
University, and is based upon observations made on March 
10, March 29, and April 23, and represents very closely an 
observation made by Father Searle on the morning of May 
6. The epoch is for Greenwich midnight: — 
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Winnecke*e Perodic Comet. 
Ephemeris continued from No. 482 of Science: — 
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Bright Streaks on the Moon. 

Professor Holden in No. 22 of the Publications of the As- 
tronomical Society of the Pacific calls attention to an inter- 
esting question in regard to the system of bright streaks on 
the moon, which radiate from the craters Tycho, Copernicus, 
Kepler, and others. These streaks, as he says, are well 
known objects, and are depicted upon the maps of the moon 
made by Lohrmann, Beer, and Maedler and Schmidt. Pro- 
fessor Holden offers to place at the disposal of any one who 
has the time to devote to the research, glass-positives of the 
moon taken with the great telescope. What is desired is to 
compare the photographs with the best maps to see if these 
bright streaks shift as the moon's age varies, or if they are 



fixed. Professor Holden*s kind offer should be accepted by 
some one who has the time to give the subject careful con- 
sideration, as it is not at all difficult and only needs a good 
supply of patience. 

Astronomy and Astro-Physics for May. 

Aatronomy and Aatro-Physics for May contains some 
very interesting papers. Professor W. H. Pickering describes 
the mountain station of the Harvard College observatory at 
Arequipa, Peru, at an attitude of 8,056 feet above the sea. 
Professor Pickering states that a power of 1,140 on tlxC 13- 
inch telescope has been used upon Venus in the daytime, 
that power showing the planet to a decidedly better advan- 
tage than 812. The phases of Jupiter's satellites are readily 
olmerved as they enter the shadow of the planet, a phenome- 
non very seldom seen in low altitudes. Professor Pickering 
sums up the advantages derived from his station in these 
words, '* What we see here depends not, as elsewhere, upon 
the condition of the air, but only upon the size and quality 
of the telescope employed." 

Mr. J. A. Brashear gives a sketch of the life of G. B. Clark, 
the great optician. Mr. T. J. J. See links together the his- 
tory of the color of Sirius. Professor Barnard gives the re- 
sult of his successful attempt to photograph Swift's comet. 
Mr. Monck writes on the Spectra and Proper Motion of Stars, 
and Professor Vogel, on the Motion of Nova Aurigse in line 
of sight. Mr. Cortie has Some Recent Studies on the Solar 
Spectrum. Solar Photography at the Kenwood Astro-Physi- 
cal Observatory is treated by Professor Hale, and Professor 
Pickering writes on The Nova in Aurigse. Other interesting 
papers follow, besides news and notes of interest to astrono- 
mers. Professor Payne and Professor Hale have made a 
most interesting number in the one that is now before us, 
and we hope that their endeavors will not be abridged in the 
future. 



IS IT DANGEROUS TO SPRAY FROIT-TREES WITH 
SOLUTIONS OF POISONOUS SUBSTANCES IN 
ORDER TO PREVENT DEPREDATIONS FROM 
DESTRUCTIVE INSECTS ? 

The following report of expefiments made to determine the 
amount of copper and arsenic adhering to fruit that had 
been sprayed with Bordeaux mixture and other compounds 
is taken from Bulletin 17 of the Hatch Experiment Station 
of the Massachusetts Agricultural College at Amherst. 

Grapes. 

During the early autumn the Board of Health of New 
York City condemned several carloads of grapes as danger- 
ous to the public health and ordered them destroyed, because 
they were slightly disfigured with the Bordeaux mixture 
which had been used by the growers to prevent mildew and 
rot. This caused a '* scare" among the dealers and con- 
sumers and a serious fall in prices, which affected the market 
more or less for the rest of the season. To determine posi- 
tively the amount of copper adhering to the grapes grown in 
the college vineyard, two lots of fruit, of ten pounds each, 
were selected, one from vines sprayed with the Bordeaux 
mixture throughout the season, and which were very badly 
disfigured, and the other from vines that were treated with 
the Bordeaux mixture up to the middle of June, then with 
two applications of the ammoniacal carbonate of copper, and 
which were not in the least disfigured. 

An analysis of these two samples was made at the State 
Experiment Station. In the first, sample No. 1, there was 
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found only ji^ of 1 per cent of oxide of copper, an amount 
so small that one would need to eat from one-half to one ton 
of these grapes, stems, skins, and all, to obtain the least in- 
jurious efPect, and that, notwithstanding the fact that the 
bunches were selected from those having the largest amount 
of the copper mixture adhering to them. 

In sample No. 2 not a trace of copper could be found. It 
would seem from the above that, even under the most care- 
less use of the copper solutions, no injurious effects need be 
feared, and that when properly applied there will not be a 
trace of copper left upon the fruit at harvesting. 

Apples. 

Early in December, the PcUl Mall Oazette of London, 
England, published an article headed '' American Apples. 
Alarming Allegations -7 Are They Doctored with Arsenic t" 
Then the statement is made ''that American orchardists use 
arsenic in such large quantities to protect their fruit from 
insects as to completely saturate it, and that the bloom or 
white powder found on American apples is arsenic, brought 
to the surface by evaporation, and, if the fruit is eaten, this 
should be wiped off to avoid injurious effects. That the 
delicfite, unnatural (?) bloom of the American apples is due 
to arsenic, a drug that is largely used by people, especially 
the fair sex in America, to make the complexion fair," and 
other statements equally absurd and without a shadow of 
foundation. These statements were undoubtedly made in 
the interest of speculators for the purpose of injuring the 
sale of American apples in the English market. 

To determine the amount of copper and arsenic adhering 
to the surface of apples (for it could not have been absorbed 
into the substance of the fruit) which had been sprayed three 
times with the Bordeaux mixture and Paris-green, twenty 
apples, measuring one peck, were taken to the State Experi- 
ment Station for analysis. The amount of copper oxide 
found on these apples was twenty-two thousandths (.022) of 
one grain. This equals about five ten-thousandths (.0005) 
of one ounce to the barrel, or requiring two thousand barrels 
to yield one ounce of copper oxide. The specimens selected 
for this analysis were those with the roughest surface, to 
which would adhere more of the copper solution of Paris- 
green than to the average apples. 

Not a trace of arsenic could be detected in this analysis, 
as Parin-green (average samples of Paris-green contain about 
thirty-three parts of oxide of copper and sixty-one parts of 
arseniouB oxide) was not used after July 1, but it was proba- 
bly all washed off during the three months following, before 
the apples were gathered, which was Oct. 1. 

When we consider the fact that probably not one fruit- 
grower in one hundred throughout the country used Paris- 
green at all, and that not one barrel in thousands came from 
sprayed trees, the absurdity of the ''scare" becomes still 
more apparent. 



LETTERS TO THE EDITOR. 



«% OorretpomUnU are tttptM^M, to be cu 6ri^a« poM<6to. TKt wriur't name 
ieinaU otueg required om proof of good faith. 

On requMt in advance^ one hundred eopiee of the number eoniaining hie 
communtcation wM befiamUkedfree to any correepondent. 

The editor vHUhe glad to pubUeh any queriee eoneonant with the character 
of the Journal. 

The Ancestry of Chalicotherium. 

Chalioothebium is a genus which appears in the lower Miocene 
simultaneously in Europe and America, where it has been very 
recently discovered. It extends into the Pliocene and then dis- 
appears. It has attracted unusual attention of late, owiog to the 



discovery by Filhol and independently by Forsyth Major that the 
foot-tx>ne8 of McurOtherium^ which has been considered an 
Edentate, really belong to Chalicotherium. As the teeth are wholly 
different from those of the fkientatee, and similar to those of the 
Ungulates, this genus represents a very aberrant and unique 
family. 

The only known Ungulates which present a dentition at all 
similar are Bakeosyops and Meniscotlierium. The latter is from 
near the base of the Eocene, and last year in analyzing its denti- 
tion I found so many very striking resemblances to that of Chali- 
eotherium that I was led to suggest that Meniacotherium might be 
the long-sought ancestral form, reserving final judgment until the 
feet were discovered. Marsh has very recently figured the feet 
of Menisootherium (Hyracops)^ and, upon the whole, I think they 
sustain the supposition that the Oudiootheriidce were derived from 
the Metiitootheriidte. There are some profound differences, but 
these are mainly such as separate primitive from highly modified 
forms. The resemblances consist in the tridactylism of both 
fl[enera and the marked similarity in tooth structure. I will dis- 
cuss these points in more detail in the American Naturalitfl for 
June. Henry F. Osbobn. 

New York, May 6. 



Detection of Artificial Gems. 



I WAS much interested in reading an article by Mr. W. Q. 
Miller on the *' Detection of Artificial (Imitation) Qems," that ap- 
peared in your issue of April 29. The writer states that, 1, hard- 
ness is no test for cut stones, because cutting softens the surface; 
2, that specific gravity is no test in polished stones, because polish- 
ing affects the specific gravity, and because imitation-gem manu- 
facturers made them with a specific gravity as near that of the 
real gem as possible ; 8, that the examination of the optical prop- 
erties of cut stones is difficult (and therefore presumably imprac- 
ticable) because of the many facets; 4, that fusibility is the only 
reliable test. I desire to advert briefly ; but first let me say that 
the title of the article, *'The Detection of Artificial (Imitation) 
Gems,'* is misleading, and confounds two totally distinct things. 
ArtifUsial gems, such as the rubies of Fremy or the emeralds of 
Hautefeille, are constitutionally identical with real gems, but are 
the product of a chemical process, and not the work of nature ; 
wheress imitation gems, such as paste or glass or the so-called 
doublets, are gems only in appearance, consisting of twq or three 
layers of quartz or garnet and one or more layers of glass of such 
intensity of color as to tone down or change the quartz or garnet 
to the red color of the ruby or the green color of the emerald or 
the blue of the sapphire, according as it is intended to counterfeit 
one or the other of these. The same confusion is also apparent 
in the statement that <* the ancient Egyptians and Greeks were 
well versed in the manufacture of artificial stones." That they 
produced remarkable glass imitations is indisputable, — witness 
the marvellous collections of antique pastes in the museums of 
Europe, — but it is safe to say that the ancients never produced an 
ariiflcial precious stone of any kind. So much for the title. 

Now, second, as to hardness as a test, let me say that I differ 
entirely from Mr. Miller when he states that the hardness of a 
precious stone is reduced by cutting or polishing. The hardness 
is not affected in any way, and so far from cutting impairing the 
test for hardness it can in point of fact be more delicately given if 
made on cut and polished stones with properly prepared points 
made of the various gem minerals than when made on the rough 
uneven surfaces of uncut and natural minerals. That polishing 
reduces the hardness by one-tenth is ambiguous. Though in the 
Mohs scale of hardness the sapphire is placed at 9 and the diamond 
at 10, it would be more in keeping with fact when the abrasive 
quality or hardness of a diamond is considered to rate the diamond 
at too or even 1,000, so great is the difference between the two. 
Surely the writer does not mean to imply that, simply by polishing, 
the hardness of the diamond is reduced to 9 (the hardness of the 
sapphire), or that the sapphire is reduced to 8 (the hardneas of 
topaz), or that topaz is reduced to 7 (the hardness of quarts). It 
is well known that imitation (not artificial) gems will scratch glass, 
and there is no reason why they should not. Their hardness is 
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not eveo as great as that of feldspar, never that of quartz. Popu- 
lar beliefs are not ecientific facts, and it is a scientific fact that 
nothing hut the natural edge of a diamond crystal will cut glass 
(frequently with very little visible scratching), but everything 
having the hardness of feldspar will scratch it, as well as glass 
itself. Popular errors are numerous, and these errors are fre- 
quently extensively copied. For instance, a statement appeared 
some years ago in one of our large magasines that if a precious 
stone could not be scratched by quartz it would surely be a dia- 
mond, and that any jeweller who would object to having a 
diamond tried with a file should be condemned as a fraud. 

Polishing the surface of a precious stone can in no way affect 
its specific gravity if the stone is properly cleaned, and if the 
operator has a delicate balance and suflQcieot experience. In these 
circumstauces it is surprising what exact results the various colors 
of the various precious stones give us. Further, I may say that, 
after visiting nearly all the known gem-cutting centres and the 
chief seats of the manufacture of imitation gems, I have never 
yet known of an instance where the manufacturer cared the 
slightest what the specific gravity of his product was, providing it 
had the desired color, or, if it were to imitate a diamond, it had a 
greater amount of brilliancy than the material made by one of his 
most successful competitors. The majority neither know nor care 
what the specific gravity of the gems is any more than does the 
regular jeweller. 

As regards the optical properties of gems no mention is made 
of the dichroecope, with the use of which the facetting in no way 
interferes. The polariscope is also of considerable value. In 
fact, in the determination of rubies, sapphires, and emeralds, 
their pronounced optical properties, as shown by the dichroecope, 
or the polariscope and the spectroscope, together with their specific 
gravity and their hardness, which is so much greater than that of 
quartz, will readily distinguish them from everything ** imitation.'* 
By means of the spectroscope we obtain the red band for the ruby, 
the absorption bands for the garnet, at D, E, and F in the spec- 
trum, or the series of black absorption bands for the zircon. To 
distinguish glass from a real ruby requires but a glance ; to detect 
the difference between rubies, spinels, garnets, and rubellite is not 
80 easy, and in these cases fusibility is of no value. 

I think the experience of those who have given attention to this 
matter is. first, that the specific gravity of the various precious 
stones is remarkably constant according to their color, seldom 
varying more than one in the second place of decimals, and, sec- 
ond, that the hardness of the gem is also remarkably constant, 
and that lines can be more clearly drawn in cut than in natural 
crystals, which are frequently not transparent, owing to impuri- 
ties; namely, placing the 'sapphire at 9, the ruby at 8 8, the aqua- 
marine at 8, and the emerald at 7.8. 

I should not want to be responsible for the consequences if, 
at a jeweller's, anyone tried heating a gem in the flame of a spirit 
lamp or in the flame of a Bunsen burner, any more than I should 
if a buyer started to try a diamond with a file. Nor should I care 
to be responsible for the heating in a Bunsen burner of a fine ruby 
or sapphire, which frequently contains fluid-cavities, or of an 
emerald, which, if of a fine color, is seldom perfect, owing to in- 
ternal strisB and fiuid-cavities, or the topaz, which is affected by 
heat, and nearly always contains many minute fluid -cavities. The 
fusibility of the edges of the gems would not distinguish the arti- 
ficial rubies of Fremy from those of the true ruby, as both are in- 
fusible. Nor would the test of heating in a Bunsen burner be 
practicable if Mr. Miller were called upon to examine in a few 
hours from one thousand to flfty thousand gems, and at the same 
time be perfectly sure that there were no imitation gems in the 
lot. Such testing needs the experience of the expert, who, before 
he opens a paper marked '* blue or green aquamarine," can tell 
simply by the weight that the stone in the paper is a blue or green 
topaz, or who, if the stone is labelled '* yellow topaz," can, with- 
out looking at it, but simply by the facility with which it slips 
through the fingers, determine that it is citrine (decolored smoky 
quartz) or the true mineral topaz; or who, if one hundred stones 
mounted as rings were placed before him in a tray, without sup- 
posing the presence of an imitation stone, could at once detect the 
single imitation present. Nor would fusibility be of any value in 



the examination of that class of imitations which are made by 
dipping heated quartz in green, red, or blue solutions, a common 
variety of which is known as Mount Blanc, or Alpine ruby. 

Finally, few mountings which secure gems are improved by 
heating them to any extent, and generally the owners do not wish 
the settings disturbed. As to imitation diamonds there is surely 
not a jeweller worthy the name who cannot tell a true diamond 
from a paste one at the first glance, by its adamantine lustre. If 
it scratches sapphire he may be sure it is a diamond, whereas 
putting the gem into the flame would not distinguish the diamond 
from the white topaz or the white zircon or the white sapphire or 
the white tourmaline or any other white stone that is not fusible. 

In conclusion, let me suggest to Mr. Miller the simple test for 

diamonds, of drawing the stone sharply over a piece of unjNiinted 

board in a dark room. Every diamond phosphoresces by friction. 

Okobge F. Kunz. 
New York, May 11. 



Artificial Production of Variation in Types. 

Ik reply to your request for a few words on the question of arti- 
ficial production of variations, as presented by Mr. West in Seience 
of April 23. I may say that I quite agree with Mr. West in think- 
ing that all attempts to produce new species by mutilations of the 
parents are foredoomed to faflure. The idea that the embryo is 
in any sense a re/Udedxma^e of the parent, and consequently that 
any particular loss or modification of an organ in the parent dur- 
ing adult life must impress itself upon the embryo, has not a 
shadQw of a basis in embryology. 

Mr. West asks, *' Would it not seem the proper and only 
method to study the laws governing the modifications of the em- 
bryo ? ' * If we substitute germ-cells for * * embryo, *' the question 
may be answered affirmatively. If the question, as it stands, im- 
plies that modifications received during embryonic life, as the result 
of external infiuences, would be any more likely to repeat them- 
selves in the next generation than if acquired during adult life, I 
should say that the assumption is entirely unwarranted. 

The form and features of the adult are predetermined in the 
constitution of the germ-cell. No one denies that external condi- 
tions and infiuences may affect more or less the course of develop- 
ment; but the specific form of the adult is already settled in the 
germ before development begins. These are mere truisms in em- 
bryology. C. O. Whitman. 

Clark UnirerBity, Woroestar, Mi 



The "Hongote" Language. 



Ik a series of ten studies of South American Languages, princi- 
pally from MS. sources, which I published in the last num- 
ber of the Proceedings of the American Philosophical Society, 
one was partly devoted to the " Hongote" language, a vocabulary 
of which I found in a mass of documents in the British Museum 
stated to relate to Patagonia. I spoke of it as an independent 
stock, not related to other languages of that locality. In a letter 
just received from Dr. Franz Boas, he points out to me that this 
* ' Hongote ** is certainly Salish, and must have been collected in 
the Straits of Fuca, on the north-west coast. How it came to be 
in the MSS. referred to, I cannot imagine, but I hasten to an- 
nounce the correction as promptly as possible. 

D. O. Bbintok, M.D. 

FliiUuleIplila,Ma74. 



AMONG THE PUBLISHERS. 

The number of the American Journal of Psychology which is 
about to appear will contain an akicle on the variations of the 
knee-jerk by Dr. Noyes, which contains the results of experiments 
on a case of dementia. Mr. Bolton contributes a digest of the ex- 
periments on memory made by Dr. Boas in the Worcester schools. 
Mr. Fraser shows the psychological origin of the naive realism of 
the unthinking man and of the philosophic realism of the Scottish 
school; both are due to a postulate of the sensations of touch as 
the ultimate realities. The old philosophers have before this 
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served as subjects for clinical investigation or as '' Versuchsthiere," 
but they have seldom been so correctly diagnosed as in Mr. Eraser's 
last two articles. The Journal continnes its digests of psychologi- 
cal literature, to which it devotes much care. Such a careful re- 
view of the contributions to psychology in its various aspects by 
specialists in the various lines is believed to be presented by no 
other periodical; several of the most prominent names of special- 
ists in America will appear as the editors of the different sections, 
e.g., Professor Donaldson (Nervous System), Profeswr Cattell 
(Association, Reaction), Professor Jastrow (Hypnotism), etc. 

— The American Book Company have issued a new and revised 
edition of *' Gathcart's Literary Reader,'* a book of selections from 
English literature which was first published under the editorship 
of George R Cathcart some seventeen years ago. The selections 
are arranged in periods beginning with the age of Elizabeth and 
coming down to the present day. No attempt is made to give a 
complete compendium of English literature, only the leading 
authors, or those whom the compiler regards as such, being repre- 
sented ; but brief mention is made of many others and of their 
principal works, so that the volume will serve to a certain extent 
as an introduction to literary history. The writers of the nine- 
teenth century are accorded the larger share of the space, on the 
ground that they are more interesting to us than those of earlier 
times, which is undoubtedly true; but we cannot think the editor's 
choice in all cases a judicious one. In the earlier periods he fol- 



lows the general judgments of critics, giving prominence to those 
writers who are usually deemed the greatest ; but in dealing with 
contemporaries, as he himself remarks, the guidance of established 
criticism is less available, and his choice, it^seema to us, is not 
always to be commended. The selections in verse are far more 
numerous than their importance warrants; such verses as those 
of Poe on *' The Bells" and many others that might be mentioned 
being unworthy of a place in such a collection ; while, on the other 
hand, some of our greatest and most influential prose writers, in- 
cluding John Stuart Mill, John Henry Newman, and llatthew 
Arnold, are not represented at all. Nevertheless, there is much 
in the book that is valuable, and it is certainly superior to the 
ordinary '* reading books," which may indeed teach the pupil to 
read, but which seldom teach anything of the history of literature 
or inspire a taste for literary excellence. 

— The manuscript of Part IT. of the " Index to the Literature 
of Explosives," by Charles £. Munroe, is now ready for printing, 
and, provided a sufficient number of subscriptions are obtained in 
advance to warrant doing so, it will be issued in pamphlet form, 
of approximately 150 octavo pages, at |1 per copy. Part L, issued 
in 1886, contains the titles of all articles relating in any way to 
exi^oeives that appear in the American Journal of Arts and Sd- 
encej 1819-1886; Philosophical Transactions of Royal Society, 1665- 
1882; Journal of Royal United Service Institution, 1857-1885; Pro- 
ceedings U. S. Naval Institute, 1874-1885; Eeme lyArtUlenej 



CALENDAR OF SOCIETIES. 

Philosophical Society, Washington. 

May 7.— J. P. Iddings, On the Origin of 
Igneous Rocks; J. E. Watkins, John Stevens 
and bis Sons, Early American Engineers; 
H. A. Hazen, Scientific Ballooning. 

Appalachian Mountain Club, Boston. 

May 11. — J. R. Edmands, Some New 
Paths and Camps on Mount Adams ; W. M. 
Davis, The Relation of Mount Monadnock 
to Mount Tom. 



FOSSIL RESINS. 

This book is the result of an attempt to 
collect the scattered notices of fossil resins, 
exclusive of those on amber. The work is of 
interest also on account of descriptions given 
of the insects found embedded in these long- 
preserved exudations from early vegetation. 

By CLARENCE LOWN and HENRY BOOTH 

12*^. $1. 

M. D. C. HODGES, 874 Broadway, M. T. 

■ ■ — - - - - A 

fTUST READY. 

THE LABRADOR COAST. 

A Journal of two Summer Cruises to that 
region; with notes on its early discovery, 
on the Eskimo, on its physical geography, 
geology and natural history, together with 
a bibliography of charts, works and articles 
relating to the civil and natural history of 
the Labrador Peninsula. 

By ALPHEUS SPRING PACKARD, M.D., Ph.D 
^, 518 pp., $8.50. 

M. D. C. HODGES, 874 Broadway, M. T. 



Exchanges. 

[Preeof charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

For sale or exchange. Das Ausland, xo vols., i88e to 
1891, inclnding 6 vols, oound, a in numbers. Wheeler 
Survey, vol. i, Geog.^ Report; also vol. 6, Botany; Pro- 
duction of gold and silver in the Uniied States, x88e, 'z, 
*a, '3, '^; Selfridge Isthmus of Darien. Will sell at very 
low prices. J. K. James, 1443 Corcoran St., Washing- 
ton, D. C. 

For exchange. — A fine thirteen>keyed flute in leather 
covered case, K)r a photograph camera suitable for mak- 
ing lantern slides. Flute cost $97, and is nearly new. 
U. O. COX, Mankato, Minn. 

To ezchaoge ; Experiment Station bulletins and 
reports for bolletlna and reports not In my file. I 
will send liat of what I hare for exchange. P. H. 
ROLFS, Lake City, Florida. 

Finished specimens of all colors of Vermont marble for 
fine fossils or crystals. Will be given only for valuable 
specimens because of the cost of polishing. GEO. W. 
P£RRY, State Geologist, Rutland, Vt. 

For exchange. — Three copies of " American State 
Papers Bearing on Sundav Lenslation," 1891, $1.50, new 
and unused, for **The Sabbath," by Harmon Kingsbury, 
Z840; '^The Sabbath," by A. A. Phelps, 184a; *' History 
of the Institution of the Sabbath I^ay, Its Uses and 
Abuses," bv W. L. Fisher, 1859; ** Humorous Phases^ of 
the Law," oy Irving Browne; or other works amounting 
to value of books exchanged, on the question of govern- 
mental legislation in reference to religion, personalTiberty, 
etc. If preferred, I will sell ^^American State Psmers '' 
and buy other books on the subject. WILLIAm AD- 
DISON BLAKELY, Chicago, 111. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog. to x-zom^.), platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Siiiiman'* yournai^ 
x86a-i885 (6a-7x bound); Smithsonian Reports, 1854-1883; 
U. S. Coast Survey. 1854-1869. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfret, Conn. 

Wanted, in exchange for the following works, any 
standard works on Suigery and on Diseases of Children : 
Wilson's** American Ornithology," 3 vols.jCoues' *^Birds 
of the Northwest" and '* Birds of the Colorado Valley," 
a vols.; Minot's " Land and Game Birds of New £ng- 
lattd|*' Samuels' *' Our Northern and Eastern Birds;" all 
the Reports on the Birds of the Pacific R. R. Survey, 
bound m a vols., morocco; and a complete set of the 
Reports of the Arkansas Geological Survey. Please give 
editions and dates in correspon^g. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 

To exchange Wright's ** Ice Age in North America " 
and Le Conte's ''Elements of Geology" (Copyright z88a) 
for "Darwinism," by A, R. Wallace "^Origin of Species,'^ 
by Darwin, ''Descent of Man," bv Darwin, "Man's 
Place in Nature," Huxley, '^Mental Evolution in Ani- 
mals," by Romanes, **Pre-Adamites," by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 



Wants. 



Any pertan setking a porition for which h4 is ^uali' 
fUdby histdeniiJU atiainmenitt *f^ anyPer*0n seeking 
torn* on* to fill a Position 0/ this c kar actor ^ bo it thai 
o/a toackor o/sctonco^ ekemist^ draufktsntan^ or wkm^ 
not, may kavo tko ' IVant * insortod under tkis kead 
FRBB OF COST, ij k* sattsjift tkopubliskor 0/ tko suit- 
abU ckaracttr o/kis application, A ny porson sooking 
information on any scientific question^ tko addross of 
any sciontific man ^ or wko can in any way uso tkis 
column for a purpose consonant witk tko noituro 0/ 
tke paper ^ is cordially invited to do se. 

TRANSLATOR wanted to read German arohitec- 
tural works at sight (no writing). One familiar 
with tecbnioal terms desired. Adareas "A./^Boz 
149, New York Post Offlee. 



WANTED.— A position in a manufaotorlng estab- 
lishment by a manufaotnrlng Chemijn of in- 
ventive ability. Address H. W. B., care of Science, 
874 Broadway, N. Y. 

WANTED.— Books on Anatomy and Hypnotism. 
Will pay oash or give similar booVa In ex- 
change. Also want medical battery and photo out- 
fit. DR. ANDERSON, 188 SUte street, Chicago, lU. 

WANTED.— A college graduate with some normal 
training, to teach the sciences, at $1,800 per 
vear, In a Southern college. A Baptist or a Method- 
ist preferred. Must also be a first-class Latin 
scholar. A. H. Beals, Box K, MiUedgeyllle, Qk, 

A PROFESSORSHIP in Chemistry is wanted by 
one who ba« had five years* experience In that 
capacity. Would prefer to give Instruction br 
lectures and ejcperlments rather than bv text-book 
methods. Would like a position In a college or uni- 
versity where there is a good student^s laboratory. 
Special points of strength claimed are: (1) Thorough 
control of a class and good order during lectures 
and recitations. (^) Accuraov in experimenting 
with chemicals and skill In the manipulation of 
chemical apparatus. The permisdon of several dis- 
tinguished educators has been given to refer to 
them if required. Would not care to accept a po- 
sition payug less than $1,600. Address B. S., care 
of Scieno0, 8/4 Broadway, New York. 

ADDRESS WANTED.— Will some one pleaae send 
the address of the Secretary of the American 
Philological Society. Also that of Herbert Spencer. 
"ADDISON,"' Room 84, 164 Madison St., Chloago, Ul. 

A DDBBS8BS of Old Book Dealers wanted.— Wish- 
r\, Ingtoobtainanumberof old books out of print, 
I very much desire the addresses or catalogues of 
rare second-hand book dealers. If Mere la a direc- 
tory or list of such dealers I should like to obtain 
possession of one. W. A. BLAKBLT, Chicago, 111. 



POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents 
Sent free by post by 

If .B. €• HOBOB89 874 Broadwaj, N.T. 
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1811-1884; H. H. Inspecton of Ezptoslvee Reports, 1878-ie8«. 
Part II. continuM tbe Index for the aboTs periodicals np to 1891, 
and contains tbe following in addition : Dingter'a Polyteehniichet 
Journal, 1830-1890; ProceedineB American Chemical Society, 
1879-1890; NiOiotson's Joumat, 1797-1813; Popular Science 
MonthJy, 1871-1890; Edinburgh Journal of Science, 18S4-1882; 
Brands'^ Journal of Scienee, 1816-1880. This index has bren 
made by a careful search of each page of each of tbe 984 volumes 
included in it and is believed to be complete from the date of first 
issue of each of tbe periodicals named. Snbacriptions should be 
sent to Charles E. Munroe, Torpedo Station, Newport, Bhode 
Island, U.S.A. 

— Lord Randolph Churchill's account of his African joumsye 
and adyentures is to be published immediately by D. Appleton ic 
Co. in a lavishly illustrated volume, entitled "Men, Mines, and 
Animals in South Africa." The book contains picturesque and 
humorous descriptions of scenes in the diamond-mines and gold- 



fields, of hunting in Beoboanaland and life in Mashooaland, and 
adventures with lions and elephants are interspersed among many 
characteristic comments upon people, manners, and customs, and 
practical resources. The book contains a portrait of the author, 
sixty-five illustrationB, and a map. 

— An article of especial value to teaohera in tbe Hay number of 
the Atlantic Mo^My is by James J. Qreenough of Cambridge, a 
Buccessfui teacher in one of the most famous of the secondary 
schools in New England, which fit boys for Harvard, entitled 
"Tbe Present Requirements few Admission to Harvard Univer* 
sity." In this paper tbe writer spaaks <tf the faults of the old 
system of entranoe examinations and gives the history of Ibe 
growth of tbe present system. He deecribee clearly the kind <d 
instruction which is required to meet such examinations, in whiiA 
the college requires each student who is admitted not only to have 
a lai^e amount of useful knowledge, but at the same time to know 
how to use this knowledge to the best advantage. 



Ediaasik 



_ Hon 

Acid Pliospkte. 

A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 

Dr. Edwin F. Vose, Portland, Me., tays: 
"1 have used it in my own case when suffer- 
ing from nervous exhaustion, with gratifying 
results. I have prescribed it for many of 
the various forma of nervous debility, and it 
has never failed to do good." 

Descriptive pamphlet free. 

Rumford ChMnidl Worki, Pravidgncg, R, I. 

Beware of Substitntea and Imitations. 

OAVTION.— Be anre tbe word *'Hars- 
ford's" Is on tbe iBbel, All otbers are 
apnrlaiiB. Never eoldln bulb. 



Fact and Theory Papers 



, 40c. 

II. THE SOCIETY AND THE "FAD.' 
Br Aptlstoh MoaoAM, Ksq. \*', SOoeau. 

III. PROTOPLASM AND LIFE. By 

C. F. CM. 1«°. TBosnW. 

IV. THE CHEROKEES IN PRE-CO- 

LUMBIANTIHES. Br Cvans Tbohu. !«•. tl. 

V. THE TORNADO. By H. A. Huxn. 
lie. H. 

VI. TIHE-RELATIONS OF MENTAL 

PHENOMENA. B; JOBira JASnow. ^X•. EOo. 

VII. HOUSEHOLD HYGIENE. By 
Uabt TiTUn BiBSBLi. lt°. TS cants. 

/» iVcparation. 

VIII. THE FIRST YEAR OF CHILD- 
HOOD. BtJ.HABI BlLDWIN. 

N. D. O. HODGES, 

874 BroBdvftr, New lark, N. I. 



THE WEEKLY BULLETIN 

OF HXWSFAFEA AlO) PEBIOSICAL 
LirEEAITTBE. 

Catalogues and Classifies Each Week 

THE PRINCIPAL CONTEIMTB OP 
THE PERIODICAL PRESS. 

TDst Huge mau of rnkterW beretoCore [nuosHlbIa 
to the eaftar nadeot Is now nndered ■TklLabla. 
Specie] attention U LnTited to tbe Balletln'i 

IKDEX DF TECHNICAL LITERATURE 

Send (or s frtt winple (opp nnd lewn how 

The Bulletin Supplies 

The Articles Cat&loguBd. 

Address THE WEEKLY BULLETIH, 
S 8oiaers«I Street, - - Bontoo, Jllaaa. 



ESTERBROOK'S 
STEEL PENS. 

Of SUPBRIOB AND STANDARD QnAllTY. 
Leading Ho3.: 048, 14, 130, 135, 239, 333 

.For Batt by all StatUnurt. 

THE UTEIIiaai ITEEL PEH SO., 

Wi>rki:0>iiid>ii. H.J. a« John HI.. Hew Verb. 



THEbATEST IMPROVEMENT 
For STEREOPTICONS.ouhpatehi 

-FGCAIa 




WORLD-ENGLISH. 

2S Cents. 

HANDBOOK OF 
WORLD-ENGLISH. 



tlu olrlLla&UOD 
bj Its adoption. '^ 

"Bo set down, onrtDogne Is tbe best for the world 
to unite upoB,"—Brooleljpi Eagle. 

'■ The Idan ot Mr. BaU hu muoh to recommend it, 
end Ibe pc«Kntntian U charmlngl; olau."— ^n>«ri- 

"The ramlt Is * Uaguaee whiob ouinot UIl to 
meet with ncoeptanoe."— Lofton Traveiler. 

" World Kngllih daaerraa tbe csretul oonsldentlon 
of nil lerloiu MtaolHB."~jrodera Lanffuage Nottt. 

Sent, postpnid, on reoeipt of prloe. 

N. D. C HODGES, 874 Broadway, New York. 




GEM DPJIL8. S?i^,Cp,-,.t«.i. 

prlcew NIC.. II. ILMTO. SB. This tin rare opportnnltTti 
BAcqrfl A nneffam very chenp. lOOpp- Mlnernl GntnJDfrai 
inc.. IncloUi S6Ca.soppleni«Lt So. (fso. L. English A Co. 
MlntmloglgK. 113 Bad 7W BrsBdwny. New York Cttr. 



PATENTS 



lEO-DUWIIIISII ilD lEO-UUBCEISIL 

By LESTE.t F. WARD. 

Annual ftddreu of tba Prealdeut ot tha Blologlul 
Soolety o( Wftrtiington dellTered J»n. H. IMl. A 
bletoilcal nnd critlonl nTiew of modern sclentlOe 
tbought relulf a to baredlty. nnd aspaDlnllr to the 
problam ot tbe tranaroisslon o( noqulred ahnnoten, 
Tha tollovlnfi nre tbe MTBrnl banda loToWed In tbe 
dlioasBloD SUtua of the PFOblem. Lnmnroklam. 
Dorwlntam, Acquired Ctannoten, Tbeoiiea ol He- 
redity. ViewaotHr. Onlton, TenohlngaoIProteiKit 
WaUmnnn. A Critique ot Welamnnn. ^Nao-Dnrwln- 
ism, Neo-Lnmnraklam, the Atoeriann "achool,"Ap- 
ptlontlDD to tba Human Bnoe. In ao tnr u Tlewi 
nre eipreesed tbe; nre In the mnln in Una with the 
tboaght, nod oppoied 



Price, postpaid, 2B c 



R. D. C. HODGES, S74 Broadfay, R. T. 



A TEMPORARY BINDER 

for Stitntt ii now teadf, and will be mtUle 
postpud on receipt of 75 cents. 




""^'IJI lor refmnce. 



N. D. C.:H0DCES. IPubDsher. 

874.Brondw>y,:Naw Yorli. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly ? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First insetted June 19. No response 
to date. 

^ D. C. HODGES. 

tOADWAT, VBW YOKK. 
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/Hew Method of Protecting Property 
from Lightning. 

The Ligbtning Dispeller. 

Price, $20 to $30.— According to size. 

The Patent Lightning Dispeller is a conduc- 
tor specially desig^ned to dissipate the energy 
of a lightning discharge,— to prevent its 
doing harm, — placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 
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AGENTS WANTED. 
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Professor of Entomology and Zoology, New 
Hampshire State College. 
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"It is excellent.''— James Fletcher, Dominion En- 
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State Entomologist of Illinois, Champaign, 111. 

** A good book, and it is needed."— Prof. L. H. 
Bailey, Cornell University. 

** It is ene of the best books of the kind I have 
ever seen."— J. Freemoot Hickman, Agrioalturist* 
Ohio Experiment Station, Columbus, Ohio. 

"I shall gladly reoommend It."— Prof. A. J. Cook, 
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By A. MELVILLE BELL. 
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Practical Instructions in the Art of Beading 
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• ■ 
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*' The rules are clearly given and will be of great 
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**A model of clearness and simplicity, without 
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common mind. . . . The exercises given in speech- 
reading from the lips are especially Interesting, and 
of great importance for the student of phonetics." 
— Modam Lomguage Note: 

%* The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 

SCIENCE CLUBBING RATES. 

lOj^ DISCOUNT. 

We will allow the aboye discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding $10, counting 
each at its full price. 

N. D. C. HODGES, 874 Broadway, N. Y. 



SCIENCE 

The Illustrated Popular Science Weekly, 

TENTH YEAR. 
More than Two hundred of the lead- 
ing scientific men and women of Amer- 
ica have agreed to contribute to the 

paper during the coming year ; and, as others 
are constantly joining in this move, to make the 
paper more valuable than ever, it cannot be long 
before there will be a body of five hundred 

competent users of this weekly me- 
dium of scientific discussion. 

Send 50 cents, in postage stamps if most con- 
venient, for 2 months' trial subscription. 

N. D. C. HODGES, 

874 Broadway, - - - NEW YORK. 
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THE UBRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EABLT DISCOV- 
ERY, ON THE ESKIMO. ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBUOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEDS SPBDI6 PACKARD, I.D., PI1.D. 

Sportsmen and ornithologists will be tnterested tn 
the Ust of Labrador birds by Mr. L. W. Toner, 
which has been kindly roTised and brooKht down to 
date by Dr. J. A. Allen. Dr. 8 H. Scndder has oon- 
trfbuted the Ust of butterflies, and Prof. John 
Maoonn, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much puns has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Fnuia Boas and others for sereral titles and import 
tant snsxestions; and it Is hoped that this feature of 
the book will recommend it to collectors of Ameri' 
cana. 

It is hoped that the Tolome will serre as a guide 
to the Labrador coast for the use of trarellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those mterested in geographical and histori- 
es studies. 

618 pp., 8^, 18.50. 
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remain the best accessible elementary ethncgrAphy 
in our language.'*— 7^ ChrUtian Union. 

*'We strongly recommend Dr. Brlnton^s *Baces 
and Peoples * to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats in the Rnglish language.** 
~-A»iatic Quarterly, 

"His book is an excellent one, and we can heartily 
recommend it as an Introductory manual of ethnol- 
ogy.**— 2%€ Monist. 

**A useful and really Interestizig work, which de- 
serves to be widely read and studied both in Burope 
and America.**— BHyftton (Bng.) BertUd, 

**ThisTOinme is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while In some ways, perforce, superficial, 
flTssps Terr well the complete field of humanity.**— 
2%e Ifew York Timet. 

'*Dr. Brlnton Inrests his scientific illustrations and 
measurements with an indescribable charm of nar- 
ration, so that 'Races and Peoples,* arowedly a rec- 
ord of disoorered facts, is in reality a strongstim- 
ulant to the imagination.**— Philadelphia Tiiblic 
Ledger, 

** The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic reading. *^Pfcaade(pft<a Timet. 
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ferers tsm ' Nerres.' 

An introduction to public consideration, 
from a non-medical point of yiew, of a con- 
dition of ill-health which is increasingly 
preralent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervouF exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT, 

12**, 184 pp., $1.50. 
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"The story is a piquant, good-humored, entertain 
Ing narratlre of a canoe royage. A neater, prettier 
book la ■eldom seen/'— Litorary World. 

"This Is a sprl^tly narratlre of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding."— Boston Trantcript. 

** The picture of our desolate North-western terri- 
tory twenty-Hre years ago, in contrast with its 
oiTillzed aspect to-day, and the pleasant features of 
the writer^s style, constitute the claims of his little 
book to present attention.*'— 3^ Dial, 
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Inter Ocean. 
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** The work will be of genuine ralue to all who 
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"A masterly diaoassion, and an example of the 
successful education of the powers of obserration.** 
—Philadelphia Ledger. 
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Doctors disagree. They 
have to. There are differ- 
ences of opinion among the 
best; there will be so long 
as knowledge is incomplete. 

But there is one subject 
on which all physicians are 
completely in accord, and 
that is the value of cod-liver 
oil in consumption and scro- 
fula, and many other condi- 
tions in which the loss of fat 
Is involved. And cod-liver 
oil has its greatest usefulness 
in Scott's Emulsion. 

There is an interesting 
book on the subject; sent free. 

Scorr ft BowNB, Chemists, 13a South 5th Avenue, 
New York. 

Your druggist keeps Scott's Emulsioii of ood-Urer 
oil— all dnigguti everywhere do. f 1. 
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FOSSIL RESINS. 



This book is the resalt of an attempt to 
collect the scattered notices of fossil resins, 
ezclnsive of those on amber. The work is of 
interest also on account of descriptions giyen 
of the insects found embedded in these long- 
presenred exudations from early yegetation. 

By CLARENCE LOWN and HENRY BOOTH 

12^. $1. 
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Is well selected and embraces all the new and standard 
books as soon as lasned. Oat^f-town pnrchaawv oaa 
order by maU with every confidence that their wants 
will be as well snppUed as U bnylnir in person. 
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THE GROWTH OF CHn^DREN.— H. 

In No. 488 of Science I have tried to show that measoremente 
of children of a giTeo age are, as a rule, not distributed sym- 
metricallj around the average, hut that thej are distributed 
asymmetrically, the curve being expressed by the formula — 



(Jj-_c_tt)^ -2Af«' 

M ^ Hn 

In this expression c is a small constant, M the mean variation, and 
tt the deviation from that measurement which belongs to the in- 
dividual which will finally be an average individual in regard to 
the measurement under consideration and whose development 
corresponds exactly to that of its age. In this sense the measure- 
ment may be called that of the average individual, although it is 
not the average of all the measurements. 

Supposing an extensive series of observations on children of a 
certain age to be given, the question arises, how to find that value 
which belongs to the average individual and how to find the mean 
variation. The number of observations between the limits a and 
h will be 

6 



Whenever a and h remain the same multiples of 3f, the value of 

c M 
this integral depends solely on and a table of the values of 

V^ 2 7r 

the integral may be computed. It is convenient to assume a = 
— QD and to compute the integral. Following is a brief table of 
the integral: — 

D_ 



/ 



— 30 



1 



- i 



^ n 



dt 






c u 



»/ 2 7r 



b 


-0.10 

0.00.5 
0.0106 


-0.08 

0.0088 
00097 


-0.06 

aoon 

0.0068 


-0.04 

0.0018 
0.0060 


-0.08 

0.0016 
0.0071 


0.00 

0.0014 
a0068 


+0.02 

0.0018 
a036S 


-H'\04 


-f0.06 

0.0007 
0.0086 


-f0.{8 

0.0006 
0.0087 


+0.10 


-8.0 if 
- 8.6 Af ^ 


0.0010 
0.0044 


0.0006 
0.0018 


-S.OJf 
-1.6 If 
-1.0Jf 


aooes 
aoMo 

0.2812 


0.0685 
0.09« 
9091 


0.0808 
00860 
ai970 


0.0881 
0.0795 
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The series of actual observations must correspond to one of 
these theoretical curves. We must find those values of c and M 
which agree most nearly with the curve of the observations, o 
and M may be determined from any two values of the integral. 
The most probable values will he those which are found by taking 
into consideration all the given values. This may be done in the 
following way : We will call the value for which u = 0, U\ then, 
any observed value 

F = CT -h M. 
The average of all observed values 
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+ 00 
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M ^ %-K 



^lU'du 



00 



(1) A,= U+cM* 

The average of the squares of all observed values 
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— 00 

= C7«-f 2D^cJlf« -f lf« 
A^ = CT* + 2 U{Ai - t7) + 3f » 
^, = - ?7* + 2 UA^ + 3f«; and 



(4) 



By substituting this value in (1) we find 
cM 



T v^ Jfcf • - (^, - A«) 



f^ 2 TT M ^ 2n 

By computing the average of the observations and of their 
squares, we can, therefore, find easily a series of the three values 
Ui, M, c, and we have to select the one which givQs the most sat- 
isfactory agreement between the theoretical cun^ and the actual 
curve, i.e., the one in which the sum of the squares of the differ- 
ences between the two curves are a minimum. The actual convr 
putation becomes a little simpler by substituting 

F= C + 2( where C is equal or nearly equal Ai, 

The average of all 2( aj = U— C -f c Jlf " = 

Theaverage of aU y^ a, = {U- C) •-|-2(U'- C){A^ - U') + 3f 

U = A,± V Af« -a, 4-(C- Ax)^. 

I will show the application of this method by computing the 
stature of 12-year-old girls, measured in Worcester, Mass., 1891. 
112 observations are available. 

2li = 1446.6; 0=1447; a, = 5865. 
Cr= 1446.6 ± f^J|f«- 5384.84. 

We assume various values for If, and find the corresponding 

cM 



values for U and 



}/ %'K 
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U 
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78.8 


1455.6 


-0.049 


74.0 


1457.1 


- 0.057 


74.3 


1458.5 


-0.064 


74.4 


1459.7 


- 0.070 



Then the number of cases which are required by the theory 
may be found from the above table, while the observed number 
of cases are found by computing U* — 8 3f, U" — 2.6 itf, etc., and 
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ooanting the number of cases below these points. By this prooess 
we find the following results : — 
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We find, therefore, the following series of values corresponding 
best to the series of observations : — 



If =74.0; 17=1457.1; 



cM 



.= -0.067. 



It is clear that this method gives the more satisfactory results 
the greater the number of observations. If the number of obser- 
yations is small, a slight change in the value of M may change 
any single value so much, that the regularity of the series 2 a ' is 
so much affected that the point where this sum becomes a mini- 
mum cannot be determined very accurately, although it may be 
possible to find it very nearly by assuming a sufficiently long 
series of M on both sides of the probable value and applying 
graphical methods for finding the minimum. The differences be- 
tween the average of all statures and the stature of the average 
ohild of a certain age is quite considerable. I have computed 
these values for the ages of 11, 12, and 18 years, of girls. 

Oirls: 11 years. Stature, Average: 1870.0 U= 1886.0 A = + 16.9 
*' 12 " ** " 1446.6 1457.1 -flO.5 

*« 18 '• *• " 1494.2 1506.5 f 12.3 

As might have been expected, the statures during a period when 
the rate of growth is decreasing, are higher than the averages of 
all statures. This difference will continue until the adult stage 
is reached. It becomes also probable that the average individual 
does not grow as long as the tables of averages seem to indicate. 

Franz Boas. 

Clark Unlyersity, Worcester, Maea., April 95. 



THE BROOKLYN INSTITUTE AND POLITICAL 

SCIENCE. 

The Brooklyn Institute of Arts and Sciences is an institu- 
tion that has earned a national reputation for its unique and 
successful educational work. Founded in 1824, it began live 
or six years ago, under the direction of Professor Franklin 
W. Hooper, a career of greatly increased usefulness and in- 
fluence. To-day it has nineteen hundred subscribing mem- 
bers, organized in twenty- 6 ve departments of work, a prop- 
erty valued at $250,000, and an annual income from member- 
ship fees of upward of $11,000. 

The membership of the institute, while it includes a con- 
siderable number of distinguished specialists in the various 



departments, is largely made up of people of general culture, 
and of young men and women who, without being able to 
continue their studies in college, are intelligent and thought- 
ful, and interested in one or more departments of study. 
The largest and, considering the standing of its members in 
the community, the most influential of all the departments of 
the institute is that of political and economic science, organ- 
ized in December, 1889, with Professor Richmond Mayo- 
Smith, the specialist in statistical science of Columbia Col- 
lege, as its first president. 

This department has already done a most excellent work 
in Brooklyn, in its department meetings, its courses of lec- 
tures upon subjects in political science, and in the addresses 
of distinguished speakers, given under its auspices, upon 
occasions of wide popular interest. It is largely to the stim- 
ulating influence of this work during the last three years, 
that the proposition, recently made to the department, to 
establish a school of political science, is due. Excellent as 
the lectures and anniversary meetings of the department have 
been, the members now demand something more systematic 
and specialized. 

The plan proposed contemplates the ultimate establishment 
of a fully equipped school of political science with elementary 
and advanced courses in civil government, political economy; 
social science, and history, at nominal rates for tuition. The 
proposition to establish such a school was enthusiastically 
received at the recent annual meeting of the department; the 
only question now is as to the proper ways and means for 
putting the plan into practice. 

It is evident that there are grave difficulties in the way of 
the successful carrying out of such a project. The lack of 
uniformity in the acquirements of the membership of the in- 
stitute, and the influences tending to interfere with a faith- 
ful attendance upon courses once begun are not so great 
obstacles as the difficulty of finding instructors with the 
qualifications requisite for this particular work. The execu- 
tive committee of the department, to whom the whole matter 
was entrusted with power to act according to their judgment 
in the matter, will not be likely to move hastily. Should 
sufficient encouragement be offered in the way of a moderate 
endowment, the school may be opened in the fall, and 
courses in some of the above mentioned subjects offered for 
1892-93. ' 

PREPARATION FOR THE STUDY OF MEDICINE.* 

Ikcomplbtb is a discussion of this subject that does not 
include a consideration of the great value of an elementary 
knowledge of Latin and Greek. 

I here most seriously disclaim any attempt to prove that 
devotion to Latin and Greek for the purpose of reading the 
literature of these languages is either requisite or even de- 
sirable as a preparation for the study of medicine. The field 
of modern literature and of modern science has become so 
vast and important that the average student will find neither 
time nor relative profit in the attempt to master the ancient 
classics. 

I do, however, earnestly advocate the study of the rudi- 
ments — I mean simply the rudiments — of Latin and Greek, 
as most valuable labor-saving instruments in acquiring an 
English, a scientific and a medical education. 

I ask indulgence, if I dwell somewhat at length on this 
portion of my subject, for I think we are in danger of losing 
sight of the many and great benefits, which every true stu- 
dent will receive from a judicious study of some things in 

> Addrees of Preeldent B. L. Holmaa Rual^ Medical OoUege, Chicago. 
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these living dead languages. My argument turns on the 
word judicious — as applied to the extent and method of the 
study. The old methods, as unphilosophical as they well 
could he, and the undue time and labor devoted to the clas- 
sics are worthy of radical change in the modern system of 
education. 

Consider the vast array of technical terms and of common 
English words in our general and scientific literature, which 
are also pure Latin and Greek words. Look at this remark- 
able series of paradoxes I A young man may never have 
learned a single word of Latin or Greek, and yet under ordi- 
nary circumstances he has learned by hearing and reading 
English several hundred Latin and Greek words — if he is 
especially intelligent, at least three thousand. When he 
receives his degree of Doctor of Medicine, he has learned by 
the most painful toil several hundred technical terms taken 
from these languages — and still does not know a single word 
of Latin or Greek. He can count in Latin and Greek and yet 
is in ignorant bliss of th*e fact, for he could not give on de- 
mand a single numeral of these languages. He already 
knows the names of several colors, of several of ihe ele- 
ments, and yet cannot tell one of them. He knows the 
Latin and Greek names of every member of the body, of 
every organ, tissue, fibre and fluid and of all their diseases, 
of all the senses and functions, and the words to express 
writing, describing and measuring. If, however, he was 
asked to give the Latin and Greek synonyms for any of 
them he could not give it. 

Now for the pith of what I have to say ! A rudimentary 
Latin, as also a Greek, grammar with the readers should be 
constructed for the primary object of teaching English — 
secondarily of teaching Latin and Greek. 

The Latin grammar, save perhaps fifty connectives and 
other important words should contain scarcely forty pages 
of declensions and conjugations with only a very few rules. 
Every word of this grammar should be a good English word 
with possibly a slight change of a letter or syllable. 

The Latin reader should contain at least a hundred and 
fifty pages of pure, even elegant Latin from classic prose and 
from poetry, almost every word of which would be a good 
English word. 

We will present a few examples: 

** Labor omnia vincit." 

''Poeta nascitur, non fit.^' 

*^ facilis descensus Averno: 
Noctes atquedies patet atri janua Ditis 
Sed revocare gradum superasque evadere ad auras. 
Hoc opus, hie labor est." 

Literae adulescentiam alunt, senectutem oblectant sec- 
nndas res ornant, adversis perfugium ac solatium praebent, 
delectant domi, non impediunt foris, pernoctant nobiscum, 
peregrinantur, rusticantur." 

'^ Homo sum, humani nihil a me alienum puto." 

*' Pallida Mors aequo pulsat pede pauperum tabumas 
Eegumque turres." 

These of course could be preceded by many simpler sen- 
tences, such as '* Texnpus fugit." ''Bes sacra est miser." 

As the multiplication table must be committed to memory 
before the child can progress in arithmetic, so the few pag^s 
of declensions and conjugations must be memorized, that the 
beginner may become perfectly familiar with Latin termina- 
tions. With this preliminary exercise the scholar would 
then find no perplexities and would read almost at sight all 
the sentences in the reader. 

In the vocabulary at the end of the reader with every 



principal word should be arranged all cognate words. With 
the definition of each word should be presented all English 
words derived from it. 

Instead of exercises in transposing English into Latin, I 
would for the first year direct the energies of the pupil in 
the discipline of memorising by easy tasks the classic sen- 
tences I have just described. 

There seems to be a growing prejudice among educators 
of recent times against the practice of * learning by heart." 
I am convinced there is no way by which one can make more 
rapid progress in learning a language, either ancient or 
modern, than by committing to memory wisely selected 
sentences and phrases. 

This is the natural method of learning a language. The 
child, from the time it attempts to utter its first syllable, 
never speaks that syllable perfectly till it has learned it by 
heart. In a single year the pupil will learn far more Latin 
than in two or three years by the methods usually pursued 
in our public schools. 

The same plan should be pursued in teaching the elements 
of Greek. Thirty pages of grammar, each word of which 
should be an English word, except fifty connectives and 
other important words, would suffice. 

There would be some difficulty in filling a Greek reader 
with gems of Greek, which would also be English. A com- 
petent Greek scholar, however, with the aid of fifty con- 
nective words not English, could compile a few such sen- 
tences and paraphrase others. He could arrange simple 
narrative of facts from history, biography, geography and 
mythology, in which the several hundred Greek words in 
our language could be formed into quite long sentences and 
convey much useful information. 

Pardon me for reading a dry list of familiar syllables to 
call to your minds a multitude of Greek English words 
which, properly arranged, would fill many pages of in- 
structive reading — words ending in graph, gram, meter, 
logue, asm, scope, sis ; words commencing with dia, a or an, 
kata, para, apo, hypo, hyper, hydro, phos, sym or syn, phil, 
peri, tech, tel; words in which the foll6wing are important 
syllables, hepat, soma, stoma, ptoma, tony, pneuma, deme, 
crat, arch, bion, phon, tone, sarc. 

There is a great need of such elementary text-books for 
the use of professional students, the preparation of which is 
worthy the attention of any ingenious and thorough Latin 
and Greek scholar. As far as I am aware, those which have 
been heretofore arranged do not possess vocabularies suffi- 
ciently extensive for the use of the medical student in study- 
ing technical terms. The portion devoted to grammatical 
forms is also inadequate. Moreover, the quotations and 
other sentences are not selected with reference to their ele- 
gance of expression and beauty of sentiment, which render 
them suitable for memorizing. Nor do they seem to be se- 
lected with special reference to the useful knowledge they 
convey. 

The vocabulary should be sufficiently extensive to present 
not only all words used in our general literature, but also in 
the sciences. The following examples will illustrate my 
meaning: — 

Tango, tangere, tetigi, tactum (contingo, contingere, con- 
tigi) = To touch. Tactus = Sense of touch. Tangent, tangi- 
ble, intangible, tact, intact, contact, contiguous, contiguity, 
contingent, contingency (integer, integral ? ). 

aapxaSoi} = To tear flesh like dogs. Sarcasm, sarcastic 
ffapKiSoo = To play. Sarcousa, sarcosis. 

aapKiKoi = Fleshy. Sarcous, sarcocele. 
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ffapxo(payoi ss Flesh conBuming. Anasarca. 

<JapS-Koi^=i Flesh. Sarcophagus. 

'' xaxoov ne \ayoS '' 

HaxoS = Bad, e viL Cacody le — cachectic, cacexy — cac- 

oethes, cacophony. 

TteXayoS s: The Sea. Archipelago. 

After this study of English, Latin, and Greek, the student 
can understand without difficulty the technical terms of 
every science in every modern language. He is also ahle to 
trace the derivation and meaning of new terms which are 
constantly formed in every department of knowledge. 

He possesses the key hy which he can acquire two modern 
languages in the time otherwise required for one; he enjoys 
a deeper insight into the spirit of all literature; he has a 
systematic knowledge of sufficient Latin and Greek to enable 
him to continue alone his reading of the classics if he has 
the time and taste so to do ; he has increased and perfected 
the vocabulary of his own language, which, in very great de- 
g'ree, is a measure of mental development, and which possesses 
an intrinsic value almost beyond estimation. 

This course is relatively easy, since the pupil makes use, 
through every step, of a large vocabulary which he has in 
great measure already at his command. After he has once 
learned the inflections, he makes rapid progress in compre- 
hending the simpler forms of construction. He soon recog- 
nizes at a glance important ** stems '* in English words, even 
when they are disguised, as in microbe and autobiography, 
in telescope and episcopal, and in chylopoetlc and poetry. 

A vast majority of pupils in our high schools drop their 
studies at the end of their second year. They have spent so 
much time in struggling with an absolutely strange vocabu- 
lary and idioms that they have learned very little English 
and still less Latin and Greek. By the plan here advocated, 
they will have made progress in their own language and 
acquired considerable knowledge in the ancient languages — 
an excellent foundation for further study in any field. They 
will have stored their minds with many beautiful sentences, 
epigrams, mottoes, and g^ems of thought. 

This course will not materially conflict with any method 
which a teacher may prefer. 



NOTES AND NEWS. 



At a meeting of the Botanical Club of Washington, held 
April 28, 1892, a committee was appointed to consider and report 
upon the questions of a botanical congress and botanical nomen- 
clature. At a special meeting, called May 7, this committee 
presented a report, which was unanimously adopted by the Club, 
to the effect, that, while favoring the final settlement of disputed 
questions by means of an international congress, they do not regard 
the present as an opportune time, but that they recommend the 
reference of the question of plant nomenclature, first, to a repre- 
sentative body of American botanists; they suggest the considera- 
tion, by such a body, of the following questions, among others : 
The law of priority. An initial date for genera, An initial date 
for species, The principle ''once a synonym always a synonym," 
What constitutes publication ? The form of ordinal and tribal 
names. The method of citing authorities. Capitalization ; that they 
recognize the Botanical Club of the A. A. A. S. as a representa- 
tive body of American botanists, and commend to that body, for 
discussion and disposal, the subject of nomenclature as set forth 
in these resolutions. The report was signed by Lester F. Ward, 
Geo. Vasey, F. H. Knowlton, B. T. (Calloway, Erwin F. Smith, 
Geo. B. Sudworth, Frederick V. Coville. 

-— M. Faure has recently invented a process of producing alu- 
minium, according to Engineering, by means of which he hopes 
to reduce its price to about 8d. or 9d. a pound. Briefly speaking, 
his proposed method consists in obtaining, in a cheap manner. 



aluminium chloride and decomposing it electrically. This decom- 
position can be effected with a smaller potential difference than can 
that of the fluoride most frequently used for preparing aluminium 
by electrolysis, and at the same time a valuable bye-product is 
formed in the chlorine liberated. It is said, however, that there 
are considerable difficulties in the way of making the proposed 
process a commercial success. 

— Opinions are being expressed by scientific workers in India, 
says Nfrture, in favor of the making of systematic experiments 
with snake poison. The Committee for the BCanagement of the 
Calcutta Zoological Gardens are consuncting, from private sub- 
scriptions a snake-house with the most modem improvements, 
which will contain specimens of all the principal poisonous snakes 
in the country. If the necessary funds were available, arrange- 
ments could be made to fit up a small laboratory in connection 
with the snake-house, for the purpose of conducting inquiries of 
all descriptions bearing upon the pathology of snake-bite and 
cognate subjects, and in future there would be no difficulty in 
arranging for the carrying out of any special experiments that 
might be required. It is understood that Dr. D. D. Cunningham, 
F.R.8., President of the Committee, would in that case be willing 
to take an active part in organizing and promoting such inquiries 
and carrying out such experiments, including the testing of the 
various alleged remedies for snake- bite, which are from time to 
time brought to notice. 

—-Captain Bower of the Indian Staff Corps has arrived at Simla 
from China, after a very remarkable journey across the Thibet 
Tableland, according to Nature. He had with him Dr. Thorold, 
a sub-surveyor, one Pathan orderly, a Hindoostani cook, six cara- 
van drivers, and forty -seven ponies and mules. The Calcutta 
correspondent of the Times, who gives an account of the journey, 
says that Captain Bower, leaving Leh on June 14, crossed the 
Lanakma Pass on July S, avoiding the Thibetan outpost placed 
further south. Journeying due east, he passed a chain of salt 
lakes, one of which, called Hor-Ba-Too, is probably the highest 
lake in the world, being 17,930 feet above the sea. GraduaUy 
working to the south-east, the explorer saw to the north a mag- 
nificent snowy range, with a lofty peak in longitude 88^ and lati- 
tude 86°. After many weeks' travel over uplands exceeding 
15,000 feet in height, where water was scarce and no inhabitants 
were to be seen, the party on Sept. 8 reached Oya-Kin-Linchin, 
on the northern shore of Tengri Nor Lake, in longitude 91^ and 
latitude 81^. This is within a few marches of Lhassa, and two 
officials from the Devi Jong, or temporal governor of Lhassa, met 
him here and peremptorily ordered him to go back. But he re- 
fused to return, and a compromise was effected, guides and ponies 
being provided on his agreeing to make a detour to the north in 
order to reach the frontier of Western China. He reached Chi- 
amdo on Dec. 81, only just succeeding in getting off the tableland 
before winter set in. He struck Bonvalot's route for a few miles 
when marching to Chiamdo. The country about this town is very 
fertile and well wooded. Three thousand of the monks of Cbi- 
amdo, who lived in fine monasteries, threatened to attack the 
party, but were deterred on learning that they carried breech- 
loaders. Captain Bower arrived at Tarchindo, an outpost on the 
Chinese frontier, on Feb. 10. The distance covered from Lanakma 
to Tarchindo was over 2,000 miles, all of which, save a few miles, 
has now been explored for the first time. The route for thirteen 
consecutive days lay over a tableland 17,000 feet high. Captain 
Bower is engaged in writing a report and completing his maps. 

— " Of late years a considerable, and perhaps a disproportionate, 
amount of attention," says Lancet, '* has been devoted to the scien- 
tific explanation of the state of unconsciousness. The public, as 
well as the professional, mind has been treated ad nauaeam to 
discussions on hypnotism. The relations of trance and sleep to 
each other and to various phases of disease have elicited their 
share of logical ingenuity and of research. Quite receutly again 
an allied condition — that of the numbed sensation consequent 
upon shock, such as that experienced in falling from a height — 
has attracted attention, though, beyond the assurances of some 
who have survived this experience that dread and pain are alike 
absent, we have no certain proof of the existence or the essential 
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character of this merciful torpor. According to Ptofesior Heim 
of Sjarich, who has devoted XDUcb time and thought to the investi- 
gation of the subject, the seDsations at such a time of the sufferer, 
if so he can be termed, resemble somewhat those of drowning 
persons. In place of pain there is a process of rapid and involun- 
tary mental activity, succeeded by stupor; series of old memories 
Hy past the mind like scenes in some rapid vision, and life is re- 
yised, as it were, on the threshold of death. One is naturally 
tempted to inquire what is the explanation of this extrsordinary 
state, in which the final catastrophe appears to be lost in the 
dream-slumber preceding it. The preoccupation of rapid cerebra- 
tion, a species of shock in itself, might furnish a clue to the mys- 
tery — at sll events, as regards the abolition of pain and fear. 
We cannot help thinking, however, that other causes must be 
operating along with this, which at first presents itself as the most 
obvious. The analogy afforded by drowning is, to our mind, es- 
pecially suggestive. We may remark that here we have to do 
with a highly probable alterative of normal brain function in the 
«timulant- sedative influence of a disturbed circulation. The ad- 
vent of asphyxia implies the turgescence of all venous channels 
and capillaries, and the increasing accumulation in these of car- 
bonic acid. It appears to us that the same process must occur in 
falling. As a rule the fall takes place with head downwards. At 
the same time there is exerted upon the respiratory passages the 
suction force of the outer air in rapid transit, acting, we may con- 
clude, in much the same manner as water in a large tube, which 
draws into its own volume the fluid contents of any small com- 
municating channel. Thus it would seem at least a reasonable 
hypothesis that the coma of death in the circumstances referred 
to, Ulie the same condition in various forms of disease, is essen- 
tially a process of deoxidation of tissue with accumulation of car- 
bonic acid.*' 

— A preliminary paper ** On Drift or Pleistocene Formations of 
l^ew Jersey," by Professor R. D. Salisbury, has been issued by 
the Geological Survey of that State. The detaUed survey of the 
Pleistocene (drift) formations of New Jersey was begun about the 
first of July of last summer. It is the purpose of this survey to 
prepare maps which shall represent the distribution and the rela- 
tion of the various types of drift formed by the ice,^ and by the 
waters emanating from it, during the glacial or Pleistocene period. 
It is also the purpose of the survey to prepare maps showing the 
distribution and relations of such other formations as shall be 
found to exist within the State, which were made contemporane- 
ously with the drift, or during any part of the Pleistocene period. 
With each sectional map of the Pleistocene formations it is pro- 
posed to publish a descriptive text, explaining and describing the 
nature of the various formations mapped, the method by which 
they originated, their relations to each other and to underlying 
formations, and the notable changes which they have undergone 
since their formation. Along with sach descriptions, which will 
be adequate to the understanding of the maps, and of the surface 
formations of the areas represented on the maps, there may be 
suggestions concerning the economic significance of the forma- 
tions. Obligations contracted before this work was undertaken 
have limited the time which has thus far been devoted to it. Of 
the two months spent in the field, a considerable part was given 
to a general reconnoissance of that part of the drift-bearing area 
adjacent to the terminal moraine. Some of the general results of 
this reconnoissance are embodied in the report. In addition to 
the work of reconnoissance, the detailed study and mapping of the 
surface formations has been begun, and has covered that part of 
Middlesex County, which lies north of the Raritan, most of Union • 
Ck>unty, and the south-eastern portion of Elssex County. Under 
the circumstances it was deemed advisable to make this report no 
more than a general discussion of the drift and of the Pleistocene 
formations in general, with especial reference to the phenomena 
in New Jersey. This report may therefore be regarded as in some 
sense a preface to the more detailed reports which will follow 
when the work which must form their basis is completed. 

— The eighth annual meeting of the Conference of State Boards 
of Health will be held in Lansing, Mich , June 6, 1892. The meet- 
ing will convene at 10 a.m., in the Senate Chamber of the State 



Capitol. Governor Winans will informally receive the members 
of the Conference in the Executive Rooms in the State Capitol 
during the day or evening of June 6. The local committee has 
expressed the hope that the time of the members of the Confer- 
ence will permit of their visiting the three other State institutions 
located at Lansing. Headquarters will be at the Hotel Downey, 
where special rates have been secured. The following questions 
for the consideration of the Conference have been received by the 
Secretary : Proposed by the State Board of Health of Connecti- 
cut, (a) What is the most practicable way of providing a hospital 
for contagious diseases for a town or community of a population 
of 6,000, the same to be always ready for the reception of patients? 
(b) What will be the average cost of maintaining it, per annum ; 
the probable number of patients it would be called upon to receive 
being regarded in the estimate ? Discussion opened by Dr. L. F. 
Salomon of New Orleans, La., and Dr. Louis Balcb, Albany, N. 
T. Proposed by the State Board of Health of Indiana, How 
strict should the quarantine be in cases of diphtheria and scarlet- 
fever ? Discussion opened by Dr. Thos. J. Dills. Ft. Wayne. Ind., 
and a member of the Iowa Board of Health. The Michigan Plan 
of Sanitary Conventions, by Professor Delos Fail. Albion, Mich. 
Proposed by the State Board of Health of Louisiana, (a) What 
should be the relations of State and County Boards of Health ? 
(b) What should be the relation of State Boards of Health to Na- 
tional Authorities? (e) What should be the relation of State 
Boards of Health to the State? Discussion opened by Dr. C. P. 
Wilkinson, New Orleans, La. Proposed by the State Board of 
Health of Pennsylvania, In view of the increasing frequency of 
communication between the Republic of Mexico and the United 
States, and of the constant prevalence of typhus fever in the for- 
mer country, is there such probability of the introduction of that 
disease into the United States as to make it important for health 
ofiicers along the southern frontier to use especial vigilance on 
that account? Discussion opened by Dr. Robert Rutherford, 
Houston, Tex. , and Dr. L. F. Salomon, New Orleans, La. Pro- 
posed by the State Board of Health of Ohio, What measures can 
be enforced to prevent the spread of infectious diseases in rural 
districts? Discussion opened by Dr. J. T, Reeve, Apple ton. Wis., 
and Dr. J. Berrien Lindsley, Nashville, Tenn. The relation of 
the Laboratory of Hygiene to the work of the State Board of 
Health, by Professor Victor C. Vaughan, Director of the State 
Laboratory of Hygiene, Ann Arbor, Mich. Proposed by the State 
Board of Health of Kentucky, Should State Boards of Health be 
charged with the administration of medical practice laws? Dis- 
cussion opened by Dr. Henry B. Baker, Lansing, Mich. , and Dr. 
Jerome Cochran, Montgomery, Ala. Proposed by the Provincial 
Board of Health of Ontario, (a) Has intra-State, inter- State, and 
International action to prevent the sewage pollution of streams 
become a necessity? (h) If so, what steps are practicable for 
bringing about conjoint action ? (c) What practical methods are 
available for preventing such pollution ? Discussion opened by 
Dr. Benjamin Lee, Philadelphia, Pa., and Dr. P. H. Bryce, To- 
ronto, Out. The public health work in Michigan, by Dr. Henry B. 
Baker, Secretary of State Board of Health, Lansing, Mich. Pro- 
posed by the State Board of Health of Tennessee, The practical 
working of inter-State notification. Discussion opened by Dr. P. 
H. Bryce, Toronto, Ont., and Dr. J. Berrien Lindsley, Nashville, 
Tenn. Proposed by the State Board of Health of Vermont, The 
part played in the spread of tuberculosis by the flesh and milk of 
tuberculous cattle. Discussion opened by Dr. C. H. Fischer, 
Providence, R I., and Dr. Victor C. Vaughan, Ann Arbor, Mich. 
Proposed by the State Board of Health of Pennsylvania, Is the 
disinfection of baggage essential to effective quarantine? Dis- 
cussion opened by Dr. C. H. Hewitt, Red Wing, Minn., and Dr. 
S. R. Olliphant, New Orleans, La. The <* unfinished business" 
includes, report of the committee to formulate a plan for the crea- 
tion and organization of county and other local Boards of Health, 
report of the committee to make a Codification of the Health Laws 
of the dilTerent States and Provinces, report of the committee on 
the Collective Investigation of Diseases, report of the committee 
on Vital Statistics, report of the committee on the Prevention of 
Consumption, report of the committee on the Pollution of Streams, 
and the Fwmation of River-Conservancy Commissions. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say.) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 
874 BKOASWAT, HEW TOBK 
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and taken by myself, is PhlepriuB humidu% Van Duzee. 
Though not uncommon, this species is recorded but once 
outaide of New York State, by two or three examples labeled 
Delta R.R. I have taken it quite frequently, and Professor 
Van Duzee says *' it Is not uncommon about Buffalo, in low, 
swampy meadows and other humid situations.'* He has also 
taken it near Lake Ontario, and states that this is the *' large 
variety mentioned in his list of Hemiptera from that locality, 
published in the CanoLdian Entomologist, for 1889. under the 
name Allygus irroratus Say/' 

JCCS8U8 excvdttAa Uhler is now to be known as Phlepmus 
excuUus Uhler. This species is well recorded from New 
York, through Texas, to New Mexico. As yet I have not 
collected this species, nor does Professor J. B. Smith, in his 
*^ Catalogue of the Insects of New Jersey," record it from 
that State. A thorough search will no doubt reveal its 
whereabouts in this locality also. 

Among the JassidsB collected by me in this locality, and 
determined by Professor Van Duzee, is Oicadtda 6-notata. 
It is very common and easily taken with a sweep-net. 

Ja88U8 9ubfaciatti8 Say is also common, and Professor 
Smith records JoMtis cltttellaritia Say, and Jasaus irroratua^ 
DOW known as Phlepeiua irroratua Say. Athyaanus (gry- 
potes) is represented in my collection by four species, taken 
here, tergattia Fitch, and unicolor Fitch, and two new spe- 
cies named by Professor Van Duzee as Athyaanua galbanatua 
Van Duzee and Athysaniia viridtua Van Duzee. None of 
the species are very abundant; and they are represented in 
my collection by from three to six specimens, although the 
former two species are much more abundant that the latter.- 
Professor Smith gives A. feneatratua Fitch, minor Fitch, 
nigrinaai Fitch, variahilia Fitch, atriatulua Fallen, and uni- 
color Fitch, as Jaaaua unicolor Fitch. No doubt all these 
species are found here, and as far as Fitch's types are con- 
cerned, we believe, belong to this State. 

In Deltocephalus I have collected inimicua Say, and Sayi 
Fitch, both being quite rare as far as my collecting goes. 
Professor Smith has inimicua Say recorded as Jaaaua inimi- 
cua Say. Scaphaideua is represented by two species^ one of 
Ihem new to science, and the other Scaphaideua immiatua 
flay. 

Athyaanua is represented by Curtiaii of Fitch, which is 
not uncommon with me. 

In the sub- family Ttphlooibin^, we have Typhlocyba 
roaas Fitch, and other species not yet determined, one species 
being very common on Ptelea trifoliata, X, and of a deli- 
cate green color. One of the undetermined species may be 
trycincta of Fitch, and recorded by Professor Smith as oc- 
curring in New Jersey. 

Erythroneura vitia Harris is common with us ; but I have 
not as yet found cornea Say, or vulnerata Fitch, both found 
and recorded from New Jersey, and the latter from New 
York State also. 

In the genus Empoa^ Professor Smith records guerci Fitch, 
fabce Harris, and rosoB Harris, the latter now known as 
Typhlocyba roacR Fitch, as before noticed. 

Professor Smith also records Coelidea olitoria Say, and 
C aubinfaaciata Say. I have not as yet collected any of 
this genus, although, in the present unsettled state of the 
arrangement in several of the orders, it is quite impossible 
to state just what one has, until such an arrangement as 
Professor Van Duzee has given us with the genus Phlepaius 
is worked out for all the families. 

It is to be hoped that hemipterists and all entomologists 
will assist specialists by sending them specimens; and more 



accurate data should be given, with the material, than, I 
must confess, I have been able to give in the past, so that 
distribution and numbers may be determined. 

Sdmuvd B. SoiTrawiCK, Ph.D. 

The Anenal, Centna Park, New York. 



LETTERS TO THE EDITOR. 



«% OorretpatuUnUar^r^gutHed tobtas brUfa9po99ibU, The tvrtMr'* 
ia in tM etuea nquirtd aa proof of good faith, 

Oi» regtiMf in odoanoc, one hundred copiee of the number eontcUning hie 
eammunieation feiU befwmiehedfree to any oorreepondeni, 

the editor teiU be glad topuhU^ ang qu^rtee eoneonani with the ^utrader 
of the Journal. 

Readjustments of the Loup Rivers: Examples of Abstractioo 

Due to Unequal Declivities. 

RKaBETTiNO that my article on the " Evolution of the Loup 
Rivers *' has heen misunderstood,, partly on account of an error in 
drawing the map, I piesent herewith a corrected map (Fig. 1), 
showing the true location of the old channel connecting the head 
of Wood River with the South Loup at Callaway, also some addi- 
tional features not shown on the first map. 

In responding to the call of Professor Davis for *< examples of the 
lateral abstraction of one stream by another on a slope of plana' 
tion^^* I must premise that planation is wholly distinct itom ab- 
straction. The efficient factor in the former process is latteral 
corrosion, in the latter headwater erosion. Planation shifts one 
stream bodily over to another, whereupon both unite in that chan- 
nel, below the point of contact, which is the lower of the two. In 
the process of abstraction the capturing stream does not itself shift 
over to the captured stream, but extends one of its tributaries 
across the original divide by headwater erosion. 

Omitting, therefore, the phrase *<on a slope of planation " from 
the question as propounded by Professor Davis, I will say that the 
phenomena in the Loup valley are such as to raise a strong pre- 
sumption at least that some abstractions have occurred. As he 
remarks, *'the slopes are in the proper direction for such abstrac- 
tion.'* Moreover, the old empty channels are there as silent wit- 
nesses of adjustments already accomplished, and the ravines of 
greater slope and more vigorous erosion, leading into that stream 
which lies at a lower level to the north-east, have already captured 
much more than half of the space between streams, thus threaten- 
ing further abstractions in the future. 

In addition to the one at the head of Wood River I would cite 
as another example of abandoned channels the depression leading 
up to the Dismal River in the line of Mud Creek, the approximate 
position of which is roughly indicated by dotted lines, marked 
<*Old Channel *' on the map. Mud Creek is a weak stream in a 
great valley, itself as eloquent a witness of change as the dry 
valley above. It must have carried a large volume of water, and 
have been a worthy mate to the Middle Loup, before it was be- 
headed by the Dismal, a vigorous tributary of its neighbor on the 
north-east — the winning side in all these re-adjustments. 

To show the actual position of existing divides, as indicating 
further abstractions, I have traced the water-shed by dotted lines 
for some distance between the North and Middle Loups, and be- 
tween Cedar Creek and the North Loup and Calamus River. On 
the latter line the distances are 18i miles from the divide to Cedar 
Creek, and 4i miles to the Calamus. The eastward stream has 
already captured three-fourths of the territory. On the former 
line, at the south-east end, the divide is 12 mUes from the North 
Loup and 6i miles from the Middle Loup. Here two-thirds of 
the divide yields allegiance to the eastward stream. At the 
north-west end of the same line it will be observed that the water- 
shed 18 nearer to the North Loup than the Middle Loup. This is 
because the North Loup is a re-adjusted stream above the mouth 
of the Calamus. If we measure from the latter, which is the true 
original head of the North Loup, the divide assumes its normal 
position nearer to the higher stream lying to the south-west. The 
larger and longer stream, called the North Loup on account of its 
size, is really an overgrown tributary, which owes its superior vigor 
to the fact that it now flows more nearly in the line of maximum 
gradfent than does the Calamus, or the unadjusted North Loup 
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be]ow the confluence. The energy of westward headwater ero- 
sion b unmistakable. All of ihe Loupe bend that way at thehr 
heads, and have their most vigorous tributaries on that side. 

It is noteworthy that the North Loup, having no large, aggres- 
sive eastward neighbor, has retained its original head, the Cala- 
mus. It has itself encroached upon the territory of the Middle 
Loup, but that stream escaped capture by turning aggressor on its 
own account. Possibly its original head was captured by the 
North Loup. If so, it was after the Middle Loup had seized so 
much territory westward, including the head of the large valley 
in which Mud Creek now flows, that the conquest was a barren 
one. It was no more serious in its effects upon the Middle Loup 




FXO. 1. 

Drainage map of Central and Eaftem Nebraska. The dotted llnea along 
the Middle and Nonh Loops mark the present water-shed, lying in each case 
nearer to the higher stream to the south-west. The short stream near x is 
Lost Creek, so called because It disappears in the sands of the vallej. The 
line xy shows the trend of the burled cliffls of Cretaceous shales bounding the 
old gorge of the Platte. 

than the capture of the Calamus by a tributary of Cedar Creek 
would now be to the North Loup. 

Professor Todd has added some welcome and valuable contri- 
butions to this discussion (Science, Mar. 11^ p. 148), but his ob- 
jection to the <* efficiency of abstraction," on account of the 
porosity of the strata in this region, dues not appear to me to be 
well taken for two reasons. First, the impression given by his 
remarks, of the degree and extent of porosity, is exaggerated. It 
chimes with a widespread popular notion of extensive subter- 
ranean flows from one river to another, but the real exceptions to 
that general hydrographic law which -predicates the volume of 
each river to be the product of rainfall on its own basin, are not 
much more frequent or striking here than elsewhere. There is no 
indication that the Blue receives any appreciable increment by 
subflow from the Platte, or the Salt from the Blue, although both 
are at a lower level than the larger stream to the west. Each has 
a volume which may all be accounted for by the size of its basin and 
the depth of annual precipitation. Those tributaries of the Salt 
which approach nearest to the Blue are the weakest; if subflow 
from the Blue were an important factor they should be the 
strongest. The divide is formed by a moraine of the first glacial 
epoch, running along the east bank of the Blue, where the words 
'* Big Blue *' are written on the map. This moraine is the cause 
of the peculiar arrangement of the tributaries of Salt Creek, and 
of the abrupt turn to the south of all the Blue rivers to form the 
Big Blue. It has the usual composition of a moraine — sand, 
gravel, and clay. Many examples of morainal lakes held up, and 
rivers turned aside, by such material, testify to the fact that it is 
not very porous. 

Secondly, headwater erosion would not cease on account of sub- 
flow unless the latter absorbed the whole run-off. As long as 
there are any surface strums, and they are rather numerous in 
this region, they will erode their channels and, by virtue of the 
law of unequal declivities, push the divide towards the higher 
stream, ultimately abstracting the latter. If the subflow does 
rob them of some part of their volume and eroding power, the 
process will only be retarded, not prevented. 

I leave it to Professor Todd to answer the question of Professor 
Davis respecting the deflection of rivers by rotation of the earth. 
He has already adduced the Platte as an example, assuming it to 
have flowed once in the channel of the main Loup. The accom- 
panying proflle (Fig. 2), reduced from one published by Chief 
Engineer E. S. Nettleton (Irrigation Survey, U. S. Dept. of Agri- 



culture Progress Report, Part II.), will be useful in discussing this 
assumption. The Loup at St. Paul is 96 feet below the Platte at 
Grand Island. Since rivers do not shift from lower to higher 
levels, it is physically impossible that the Platte should have 
shifted from the Loup channel to its present position, unless there 
hasbeenagreat change of levels. But such change is claimed. 
Professor Todd thinks the Platte occupied the Loup channel (" the 
north channel already described " cannot be other than that of the 
main Loup, since it is said that *'the Loups did formerly flow 
through to the Platte *' in that position) *' when it was flowing on 
a level seventy* flve to a hundred feet higher, relatively, than at 
present." Ths would bring it up to the position of the dotted line 
O. C. Fig. 2, one hundred and ninety -five feet in the air above 
the present Loup. There are no flood- marks, or other evidences, 
to show that it ever flowed there. The *' alluvian terrace," which 
is the most significant and interesting feature of Professor Todd*s 
map, in its westward extension along the Loup, is obscured by a 
range of sand hills, which form a broken and ragged divide be- 
tween the Loup and Prairie Creek. Its main mass, aside from 
the dunes blown up on its back, is bdow the present channel of 
the Platte. It therefore furnishes no evidence that the Platte 
ever flowed at a higher level between St. Paul and Grand Island. 
On the contrary, it furnishes distinct evidence that the same rela- 
tive levels, the same relative gradients (the Loup having less fall 
than the Platte) and the same relative positions of the two streams 
existed as far back as the second glacial epoch, substantially as 
they now exist. Some obstruction at that time in the lower 
Platte, possibly an ice-dam near Fremont, raised the waters till 
they overflowed the divide at the head of Sand Creek. It is surpris- 
ing that this new short cut did not become the permanent channel 
of the Platte. Possibly the ice-dam extended below Ashland, but 
with leps elevation than at Fremont, thus permitting the new 
channel to be cut down to its level, but not to the level of the old 
channel. Hence the longer course by way of Fremont was re- 
sumed when the ice retired. 

Both the Platte and the Loup are so heavily charged with sedi- 
ment that a slight reduction of their gradients would cause depo- 
sition of silt, and this result of retarded flow would be felt in both 
streams far above the obstruction, but farther up the latter than 
the former on account of its lower gradient. The ice-dam ponded 
the Platte for some miles above ic, producing still water, in which 
sediment rapidly accumulated. Thus was built up the eastern 
end of the terrace to a level ** seventy to ninety feet above the 




Profile across the Loup, Prairie Creek, and Platte, running from St. Paul to 
Grand Island, Neb. Horloontal Itne 1900 feet above Bea-leveL X., Loup River, 
1776 ft; P.C,^ Prairie Creek, 1848 ft.; P., Platte River, 1870 ft. above sea-level; 
0,C,<, alleged old ofaannel of the Platte. 

Platte." Deposition, induced by retarded flow, an indirect result 
of the obstruction, extended far up the Loup on account of its low 
gradient. Professor Todd*s map is correct in representing the 
terrace as following the Loup instead of the Platte above their 
confluence. From Columbus westward it is a Loup formation. 
Not only does it draw away from the Platte, but it also sinks below 
its level. It therefore furnishes no evidence of a change of levels, 
or of a shifting of waterways, but rather of the persistence of 
both as they now exist, since it fits well into present conditions. 

Another reason for doubting this alleged shifting of waterways 
is found in the position and trend of the ancient rock trough of 
the Platte. Its buried bluffs of Cretaceous shales have been just 
touched by recent erosion sufficiently to reveal their existence 
near the mouth of Beaver Creek, along Cedar Creek, and in the 
bed of the m&in Loup between the mouths of these two creeks. 
The trend of these ancient bluffs is shown by the line xy on the 
map. It is oblique to the Loup channel, leaving the mouth of 
Cedar Creek, and of all three of the Loup rivers, outside of the 
Platte valley. If they ever entered the Platte directly and inde- 
pendently, it must have been as indicated in my article of Jan. 
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39, 1892. The eastward prolongation of the ancient bloffs is 
probably not continued in the line yx, but bending east about 
where the turn occurs in the courses of Lost Creek and Shell 
Creek. The former is a considerable stream so long as it has the 
impervious Cretaceous shales for a substratum, but soon disappears 
when it encounters the deep mass of silt in the Platte valley. 

There is no evidence, so far as I know, that the Platte has ever 
shifted out of its old rock bed, except during the transient episode 
at Sand Creek. The existence of a gorge excavated in Mesozoic 
and Paleeozoic rocks, once five hundred feet deep though now 
sOted up to its brim, ie the best reason for its present course. Nor 
can any inferences respecting the influence of rotation be drawn 
from the trend of this gorge, for the reason that a considerable 
part of it was formed by a stream which flowed west When the 
Platte first stretched across the plains, its several parts of different 
ages and opposite flow being united in one great river, it found a 
ready-made channel, to which it has, in the main, steadily ad- 
hered. The hypothesis that it once flowed in the channel of the 
Loup fares badly in the light of the facts, and, looking across to 
the southward, we find no evidence that it ever flowed in any of 
the numerous heads of the Blue, as suggested by Professor Davis. 
None of them has any marked pre-emioence over the rest, and all 
of them are slight recent furrows, mostly below the level of the 
Platte, so that it must have shifted up-hill if it once flowed in 
them. 

The suggestion that it once flowed in Prairie Creek falls into a 
different category, since this stream is within the old rock trough. 
But it is a mere pin scratch in a wide alluvial plain, any other 
line of which is just as likely as that to have been the flow-line of 
the Platte at some period. Of course this great river has shifted 
about within its rocky gorge. The most significant fact in respect 
to the influence of rotation is that it now, in many places, crowds 
upon the south bluffs, as shown in Fig. 2. ' 

It is agreeable to have the concurrence of Professor Todd in my 
opinion that *' the Loups did formerly flow through to the Platte.' 
I trust he will not recede from this harmonious attitude in conse- 
quence of finding it impossible to put tho Platte over into the 
Loup in order to get them together. Strictly speaking, however, 
that is not impossible. A big canal would accomplish it liter- 
ally. The real difficulty is to get the Platte back to its present 
higher channel. It is not now a constructive stream, building up 
its bed above the surrounding country, else we might suppose that 
it had shifted to its present position and then built it up above the 
Loup. It has not probably been a constructive river at any time 
since the Rocky Mountain uplift emptied Lake Cheyenne, and 
gave the Platte such a steep gradient that it is able to accomplish a 
little vertical erosion in spite of its great burden of sediment. It 
trembles on the verge between vertical erosion and deposition, the 
balance inclining to the former, but so slightly that it main- 
tains its levels with great steadiness. Herein lies another reason 
for doubting that great changes of level have recently occurred in 

its valley. L. E. H10K8. 

Lincoln, Neb. 

Sistrurus and Crotalophorus. 

On page xzvi. of the introduction to a work on North American 
Reptiles, in the '* Memoirs of the Museum of Comparative Zo- 
ology/' VHI., 1883, the name Sistrurus was applied to one of the 
two genera of rattlesnakes because Crotaiophorus, the previous 
title, was a synonym for Crotalus, the other genus. Professor 
Cope, in his latest paper on the serpents, Proc. U. S. Mus., 1892, 
p. 624, objects to the change in these terms: *^ Mr. Garman. has 
named this genus Sistrurus, on the ground that the name Crotaio- 
phorus was preoccupied at the time it was employed by Gray. 
This does not, however, seem to be the case. It is true that Lin- 
nsBus uses it instead of Crotalus in the sixth edition of the Systema 
Natures (1748, p. 85), but the system of nomenclature thus adopted 
is not binomial, so that the names are not authoritative as against 
later ones." This makes a considerable display of lack of caution, 
to say the least of it. If use by Linne in the sixth edition of the 
Systema (as also in the seventh and the ninth editions, and the 
Amoenitates) was all that bore on the question there might be 
nothing to say. But in proposing the new name I had in mind 



more than appears from the citation. Linnft and Gronow only 
were mentioned. The dates for the latter were 1756 and 1768, 
which brings us within the range of the tenth edition, 1758. 
Ghx>now might be put aside as unsound binomially. If so, I still 
had Houttuyn, 1764, who certainly regarded the names as synony- 
mous, for he says, *'De geslagtnaam deeser slangen, Crotaio- 
phorus, en by verkorting Crotalus, isafkomstig van den ratal, dien 
zj aan^tend der staart hebben." But, again, if not allowed to go 
farther back than the twelfth edition, 1766, there was another 
authority for Crotaiophorus instead of Crotalus, Vosmaer, 1768, 
according to whom, '* De Heer linn^us geeft de benaaming van 
Crotaiophorus VMn dit geslacht, in bet welk by drie onderscheidene 
soorten heeft opgeteekend, die by Horridus, Dryinas en Durissus 
noemt.'* , 

Under the name Crotaiophorus, 1748-48, neither Linne, Gronow, 
Houttuyn nor Vosmaer included any of the species of the genus 
defined by Gray, 1825, with the same name. That they were not 
binomial authorities may be urged against Linn6 and Gronow, 
but not against Houttuyn and Vosmaer, who, though they re- 
tained the earlier name, adopted the genus and the species from 
the tenth edition of the Systema. Linn6 dropped Crotaiophorus 
for Crotalus in 1758. In 1766 he described the first species of the 
other genus, placing it in Crotalus, where it was kept by most au- 
thors until removed by Gray. The necessity of the change I 
have made in the name of Gray's genus is best shown by a con- 
cise view of the synonymy for the two genera. 

Crotalus. . 

Catidisona Linn. , 1785-47; Laur., 1768; Flem , 1822; Cope, 
1861-71; Coues, 1875. 

Crotaiophorus lAnn., 1748-56; Gronow, 1756-63; Houtt., 1764; 
Vosm., 1768. 

Crotalius Linn., 1754. 

Crotalus Linn., 1758-66; Daud., 1808; Merr., 1820; Gray, 1825- 
49; Fits., 1826-48; Wagl., 1830; Holbr., 1843; Bd. and Gir., 
1853^9; Dum. Bibr., 1854; Cope, 1859, 1875-92; Garm., 1883. 
(Many omitted. In most cases, from 1766 till 1825, a species of 
Sistrurus was included.) 

Crotalinus Raf., 1815. 

Uropsophus Wagl., 1830; Gray, 1831-49; Fitz , 1843. 

Urocrotalon Fitz. , 1843. 

Aplnaspis Cope, 1866-75. 

Aechmophrys Clones, 1875. (The last four apply to particular 
species.) 

Sittnirus. 

Crotaiophorus Gray, 1825-31, 1849; Holbr., 1842; B. and G., 
1853-59: Cope. 1859, 1886-92. 

Caudisona Fitz., 1826-43; Wagl., 1830; Bon., 1831; Gray, 1842; 
Yarr., 1875; Cope, 1875-80. 

Crotalus Flem,, 1822; Cope, 1860; Coues, 1875. 

Sistrurus Garm., 1883. 

S. Garman. 

Mu8. Comp. ZooL, Cambridge, Mi 
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Scientific" Genealogy— Rejoinder, No. 2. 



QuiTB recently I contributed to these columns (Science, Vol. 
XrX., No. 476. *' *8cientific'G€nealogy— A Rejoinder. "-—Veritas.) 
a brief paper intended to curb some tendencies prevalent in genea- 
logical circles, notably untenable assumptions l;^garding family 
traits and likenesses inherited. 

Since the appearance of the above article several criticisms have 
been sent to this mag^ine — rather surprising to '* Veritas ** for 
the reason that they indicated a lack of acquaintance with what 
he opposed in the article. 

General discussions of biology, breeding of animals — human 
and brute — are, I doubt not, of interest and proQt, only, — they 
hardly touch my point in the argument, and it is important in 
open discussion to keep to the question, — so many readers mis- 
take a rambling generalization for argument and fact. Then> 
too, I object to portions of the article by ** Enquirer," namely, 
p. 155, paragraphs 1 and 4, as mistakenly quoting my views (for 
light on which my article is in evidence) and also to his last para- 
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graph, p. 155. in which, as I read it, he eludes and dodges the 
question. 

More and more thought in the matter only convinoes me in 
greater degree that these words of mine *' The writer does not for 
a moment comhat the well-exhibited inheritance of peculiar ap- 
pearance and traits of a man from his father or mother, his 
grandparents or great-grandparents, or in rare cases from great- 
great-grandparents, but bejond these limits the historian has little 
to encourage him in his attempt bejond uncertain and traditionary 
tales " (Rejoinder, p. 157) are safely within the truth. 

Considering that *< Enquirer*' knows relatively nothing of 
99-^V ?^^ ^^^^ o^ ^ emigrant ancestors. I still frankly disbelieve 
that he can locate traits or characteristics of John Doe the first, 
in any living descendant, with truth. However dear a hobby 
or theory may grow to a man, unless facts fully substantiate 
the theory, and it be capable of proof, it is questionable honesty 
and mistaken wisdom to give that theory currency as if it were 
fact. 

As far as I can group and draw inferences from the facts, on 
an average the maternal blood has almost, if not full as much, 
influence in determining the traits and appearance of offspring as 
the paternal, — this with reference to human beings. 

With some one hundred living descendants of a man (the man 
and descendants included in four generations) I have had intimate 
acquaintance, and neither in those bearing his surname, nor the 
males by themselves, nor in ail together, does there appear one 
common trait or characteristic, which state of things I consider 
due to the great influence of new strains of blood brought in by 
marriage. 

Being as yet too young, personally, to claim the experience 
necessary to theorize concerning likenesses, I feel that my only 
safety is in stating fact. I have made a specialty of gathering 
the likenesses of my ancestors and close relations, and from oil 
paintings, through silhouettes, daguerreotypes, and ambrotypes to 
photographs, I honestly see as much in appearance derived from 
the maternal blood as from the paternal. Photog^phs are of too 
recent origin, however, to affect the argument I put forward. 

Could those who are interested in the matter alter their point of 
view long enough to realize the blending, the existing cousinship, 
to realize that the living child of old New England parentage has 
relatives (sixth cousins and nearer) to easily populate Boston, 
Mass., and to spare, such a light will come to them as will widen, 
enlarge, and much more than offset the narrow views now cher- 
ished. *• Veritas." 
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Helen KeUer : Souvenir of the First Summer Meeting of the 
American Association to Promote the Teaching of Speech to 
the Deaf. Second Edition. Washington, Volta Bureau. 
1892. Large. 4^. 

The great interest aroused in the education of the blind and the 
deaf by the remarkable story of the life of Laura Bridgman is 
destined to be eclipsed by the most astounding educational strides 
of the twelve-year-old Helen Keller. Blind and deaf since her 
eighteenth month, she receives her first instruction in language at 
seven years, she learns in days what it required months for Laura 
Bridgman to acquire, and within a year has a fund of knowledge 
and a capacity for using it quite remarkable for an eight-year-old 
child in full possession of the five senses. Her interest in her sur- 
roundings, her retentive memory, and appreciative imagination, 
her capacity to learn and reproduce are wonderful enough, but 
they are outdone by her remarkably quick and, from all accounts, 
remarkably exact acquisition of vocal speech. By placing her 
hands upon the mouth, lips, and throat of the speaker, she learns 
the position of the speech-making organs when uttering the dif- 
ferent sounds ; setting her own vocal organs in the same position 
she reproduces the sound, correcting it according to the instruc- 
tions (by the finger alphabet) of her teacher, — an acquisition diffi- 
cult enough when guided by the eye, but certainly marvelous for 
one both blind and deaf. 

It is only natural that her story should excite interest every- 
where, and the present memoir of her education tells^the'salient 



points of her life. It is admirably prepared, and contains an ex- 
cellent portrait and /acsimi^s of her very remarkable letters. It 
is to be hoped that all the details of her career will be carefully 
noted and that the present is only an introduction to a fuller and 
more complete account of Helen Keller. It is certainly proper 
that the sympathy in her case should be used to excite an interest 
in the education of the deaf and the blind, and the souvenir will 
aid in this meritorious work. 

Bacteriological Diagnosis : Tabular Aids for Use in Practical 
Work, By James Eisenbero, Ph.D., M.D., Vienna. Trans- 
lated and augmented with the permission of the author from 
the second German edition, by Nobval H. Pieboe, M.D., 
Surgeon to tbe Outdoor Department of Michael Reese Hospi- 
tal; Assistant to Surgical Clinic, College of Physicians and 
Surgeons, Chicago, 111. F. A. Davis & Co., Philadelphia and 
London. 1802. 

Tms is, without exception, the worst translation that has ever 
fallen into our hands. Not only this, but it exhibits throughout 
an utter ignorance of bacteriology on the part of tbe translator. 
We cannot but express tbe greatest astonishment at the temerity 
shown by the translator in attempting the task, deficient as he 
evidently is not only in the knowledge of the German language 
but also in the subject treated. To set forth all the errors would 
be to write another book, so we will make but a few quotations to 
show that our condemnation is not too severe. 

Beginning with the first page, we find in the preface *'a bac- 
teria " occurring twice instead of '* a bacterium," and ** bacteris " 
instead of *< bacteria." In the index, Bacillus ^^sublflis" instead 
of *' subtilis " is seen, which might be an oversight if it were not 
again misspelt at the head of the tabulated description (No. 14) 
which deals with this organism. We will pass 01 era vast num- 
ber of comparatively small mistakes such as the translations 
*' pretty " for '* schdn," *' nourishing-ground " for " Kahrboden,'* 
"faint" for '• matt" (dull), **spirules" and "spirillse" for •'spi- 
rilla," -fiagellfls" for **flagel]a," <* color-glass "for *• Blende" 
(diaphragm), ''object-glass" for slide, *'^prouvette" for test- 
tube, "whitish fimbria" for " weislichen Saum" ("whitish bor- 
der " would be more the author*s meaning), and " slim staves " or 
" staffs" for '* schlanke St&bchen " (we usually speak of "rods" 
when speaking of bacilli). Wherever microscopic measurements 
are given we find "m." (meters) instead of "ya." On pages 14, 
15 and 57, minus signs are omitted from in front of temperatures 
ranging from — 10^ to —20^ C, thus taking all meaning out of 
the translation. 

Serious errors would be represented by such translations as 
these, taken at random : P. 17, where the growing out of the 
Bacillus subtilis from spores is described "Stiibchen sprossen 
senkrecht auf die Langsacbse der Sporen aus," translated "Staves 
sprout in the direction of long axis of spores." P. 24, '* Hauf- 
chen, die zu einer kemigen, brauner Masse mit abgerundeten 
Ecken zusammenfliessen," translated " heaps, which amalgamate 
into a seedy, brown mass." Same page, " Umfangreicbe, schnelle 
Verflflssigung, vom ganzen Impfstich gleichml&ssig ausgehend; 
gelbliche Verf&rbung," translated "Growth elaborate, yellow, 
and quickly liquefying. Tbe growth spreads from tbe entire in- 
oculation point." P. 58, "im Condensations wasser," translated 
" in the water ex pressed in desiccation." P. 57, " Im Darminhalt 
von friBchen Choleraleichen und Stublentlerungen Cholera- 
kranker," translated "In the intestinal canals of recently moribund 
cholera patients and from the fsBces of the same." Same page, 
'* Am Anfang des Stichkanals bildet sich ein kleiner Trichter, es 
tritt Verfifkssigung l&ngs des Impfstichs ein, an der Oberfiftche 
entsteht luftbksenartige tiefe Eisenkung," translated " Liquefac- 
tion begins slowly, commencing at the entrance of the puncture 
around an inclosed air bubble." Same page again, " nach Unter- 
bindung der Galleng&nge," translated "after ligature of the in- 
testine below the bile duct." On p. 63 one's astonishment is 
somewhat increased by finding " verschtedenartige Zeichnung " 
translated "indifferent pictures." " Wasserstoff ' * (hydrogen) 
translated " water " — " ohne Sauerstoffzuflihr " as " without ad- 
dition of acid." On p. 72, " Schnittpriparaten " (sections) trans- 
lated "excised preparations." On p. 79, instead of " Rauscb- 
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brandbacUlna ** we find ** anthrax baciUaa.^ It is pleasing to 
read (p. 86) that the spore formation of Bacillus anthracis 
'* occurs most plenteous at breeding temperature.'* We cannot 
agree that the equivalent of the German ** welche in der Richtung 
der Lftngsachse der Mutterzelle auskeimen," is given in ' * which 
spring from the long axes of the maternal cells.*' On p. 96, where 
the effects of the injection of Staphylococcus pyogenes aureus into 
the blood-vessels are considered, <' nach Lftdxerung der Herzklap- 
pen"i8 translated "later they attack the valves of the heart," 
and so we might go on inde6nitely. 

In the third German edition of this book, which appeared in 
1891, 876 micro-organisms are described, whilst this translation of 
the second edition appears in 1892 and describes some 183 micro- 
organisms. The appendix belonging to the third German edition, 
which was not present in the second edition, has been added to 
the translation of the latter. We have not noticed much that is 
** augmented " in the translation, but much that is distorted and 
misstated. The climax was reached when i^e found the Plasmo- 
dium malarisB (not mentioned in Eisenberg at all) classified under 
the heading *' Pathogenic Bacteria.'* In justice to the publishers, 
we are only too happy to remark that the printing, and especially 
the binding of this book are well done. 

On one point the translator justly gives himself credit, and that 
is in the preface where he says, *'The arrangement of the text 
has been somewhat changed from the original." G. H. F. N. 



AMONG THE PUBLISHERS. 

A auiDB-BOOK is a sine qua rum to the average American boand 
for a summer*s trip in Europe. Bat, aside from the stock infdr- 
mation which the regulation books of that class contain, there ia 
a lairge number of questions in regard to foreign things and ways 
which remain open, and it is to help the tourist to just such ad- 
ditional and most necessary information that Brentano's, New 
York, has just brought out '* Abroad and at Home," by Morria 
Phillips, the well-known editor of The Home Journal. In this 
book can be found accounts of the author's experiences while in 
Great Britain and France, and the close of the volume contains 
much similar information ahout our Southern States and the 
Pacific Coast, this last justifying the " At Home *' in the title. 

— Thomas Curtis Clarke, the eminent engineer, in the June 
number of Scribner'8 will suggest a solution for the problem of 
rapid transit as it now confronts the cities of New York, Chicago, 
and Boston. The New York plan, which be favors, involves a 
new street with an open-air viaduct on one side of it, abutting 
on great warehouses, the lower stories of which enter directly into 
the tunnel for freight trains beneath the viaduct.- 

~ Messrs. Macmillan A Co. are about to issue, under the title of 
"Calmire" (a name of French origin, pronounced Cdlmere), an 
exposition, through the medium of a story, of that scientific ex- 
planation of the basis of morals, for which many are seeking out- 



CALENDAR OF SOCIETIES. 

Society of Natural History, Boston. 

May 18.— J. S. Kingsley, Notes on the 
Anatomy of Amphiuma; W. O. Crosby, On 
Some Evidences of Tertiary Deposits in the 
Boston Basin. 

Biological Society, Washington. 

May 14~W. H. Seaman, The Photogenic 
Organs of Fireflies; C. Hart Merriam, A 
New Prairie Dog from Mexico; Charles Hal- 
lock, Where Salt- Water Fishes Hide: Re- 
sults of Deep- Water Seining; Theo. Holm, 
Additions to the Flora of Washington (with 
exbibitioD of specimens); Frederick V. Co- 
ville, The Use of Certain Terms in Geo- 
graphic Distribution. 

Publications Received at Editor's Office. 



Bbbhako, HnniT Hbtvxbs. The Apodldae. New 

York. MaomiUan A Go. 12*. 886 p. $2. 
BuTLBB, Amos W. The Birdeof Indiana. Brook- 

vlUe, Ind., Wm. B. Burford, printer. 8**, paper. 

185 p. 
Naboxli, Cabl and Sghwxhdbnbb, S. The Mlcro- 

soope In Theory and Practice. Trans, from the 

Oerman. 8d ed. New York, Macmillan & Co. 

8*. 894 p., ill. $8.80. 
SxiTHsoBiAM iHBTiTUTioN. Report of the National 

Museum for the year ending June 80, 1891. 

Washington, Qovemment. 8*. 9Mp. 
U. B. BoABD OM QxooBAPHio Naxxs. First Report. 

1890-1891. Washington, Gtoyemment. 8° 66 p. 
Wbxd, Alonzo B. Business Law. Rerlsed ed. 

Boston, D. G. Heath & Co. 8*. 178 p. f 1.10. 



Business Department. 

The Rose Polyteohnio Institute, Terre 
Haute, Ind., advertised in this issue, is one 
of the few well-endowed and well -equipped 
schools of a college grade in the United 
States devoted exclusively to the professional 
education of Mechanical, Electrical and Civil 
Engineers and Chemists. Very special at- 
tention is devoted to Electricity. Send for 
catalogue. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents 
Sent free by post by 

N .D. €. HODGB8, 874 Broadway, N.Y. 



Exchanges. 

[Free of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

TaxidenniBt going out of bosinefla has Quantity of 
finely-mounted speolmena of North Amenoan birds, 
mammaU and reptiles and skios of birds for sale, 
including a full local oolleotion of bird skins, show- 
infif some great rariations of species; also quantity 
of skulls with boms of deer and mountain sheep, 
and mounted heads of same. Will give* good ex- 
change for Hawk Bye camera with outfit. Apply 
qaickly to J. B. Thurston, 9S5 Tonge St., Toronto, 
Canada. 

For exchange. — A fine thirteen-keyed flute in leather 
covered case, tor a photograph camera suitable for mak- 
ing lantern slides. Flute cost laj, and b nearly new. 
U. O. COX. Maakato, Minn. 

Te exchange ; Experiment Station bulletins and 
reports for bulletins and reports not in my file. I 
will send list of what I hare for exchange. P. H. 
BOLFS, Lake City, Florida. 

Finished specimens of all colors of Vermont marble for 
fine fossils or crystals. Will be given only for valuable 
specimens because of the cost of polishmg. GEO. W. 
PERRY, State Geologist, Rutland, Vt. 

For exchange. — Three copies of " American State 
Paoeri Bearing on Sunday Lenslation," 1891, $2.50, ^ew 
and unused, for **The Sabbath," by Harmon Kingsbury, 
1840; '*The,Sabbath." by A. A. Phelps, 184a; ** History 
of the Institution oif the Sabbath Day, Its Uses and 
Abuses," by W. L. Fisher, 1859; ** Humorous Phases of 
the Law,'* by Irving Browne; or other works amounting 
to value of books exchanged, on the question of govern- 
mental legislation in reference to religion, personal Tiberty, 
etc. If preferred, I will sell *^American State Papers, 
and buy other books on the subject. WILLIAM AD- 
DISON BLAKELY, Chicago, 111. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog to t-iomi< ), platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Silltman** ypurnaly 
1863-1885(63-71 bound); Smithsonian Reports, 1854-1883; 
U. S. Coast Survey. 1854-1869. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfret, Conn. 

Wanted, in exchange for the following works, any 
standard works on Surgery and on Diseases of Children: 
Wilson's** American Ornithology,'* 3 vols.; Coues' '"Birds 
of the Northwest" and '* Birds of the Colorado Valley." 
3 vols.; Minot's ^' Land and Game Birds of New Eng- 
land^' Samuels* '' Our Northern and Eastern Birds;*' all 
the Reports on the Birds of the Pacific R. R. Survey, 
bound in a vols., morocco; and a complete set of the 
Reports of the Arkansas Geological Survey. Please give 
editions and dates in corresponding. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 



To exchange Wright's ** Ice Age in North 
and Le Conte's **Elements of Geology" (Copyright i( 
for **Darwinisin," by A. R. Wallace. **Origin of Speci« 



America " 

escent of Man," by Darwin, ^'Man's 
Place an Nature," Huxley, **Mental Evolution in Ani- 
mals," by Romanes, **Pre-Adamites,** by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 
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A ny p€r»0n utkimg a Pftiti&n f^r which kt is qmaii' 
/itd by hi* Mtnti/ic tUtainmenit^ 0r any ptrt^n setkina 
tpmg one tp JUI a petition 0/ this charaettr^ ht it that 
0/a ttachtr •/ seitnct^chtmist^ drauHUsnuin^ or mhst 
««/, mmy hmvt tht * U^mmt ' inttrttd ufuUr thi* h**d 
FKBB OP COST, (/ h* ftisJU* tht ^ubiithsT 0/ the tuit- 
abl« eharscttr 0/ hit aMicati0n, A ny ptrs^n seeking 
inf0rmaii0n 0n any eetentific quettien^ the addreu ef 
any teienti/ic man^ cr whe can in any way use thi* 



ceimmn /or a purpoee censenant with the nature ef 
the paper y i* cordial y invited to do «#.. 
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ANTBD.— A teacher of Gtoology who la tamiUar 
with the fossils of the Hamilton Qroun, as 
instructor of Geology during July next at the Natu- 
ral Science Camp on Canandaigua lake. Apply to 
ALBBBT L. ABET, Director, 829 ATerlll Ave., 
Bochester, N. T. 

ANTED.— To act as correspondent for one or 
. . two dally or weekly papers. Have worked on 
paper for about two years would like a position on 
editorial staff of humorous paper. Addx«aa QBO. 
C. MASON, 14 Blm St., Hartford, Conn. 
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TBANSLATOB wanted to read German arohttee- 
tural works at sisht (no writing). One famUiar 
with technical terms desired. Address **A.,''Box 
149, New York Post OlBee. 

ANTBD.— A position in a manufacturing estab- 
lishment by a manufacturing Chemist of ia- 
ventive ability. Address M. W. B , care of iSdieaoe, 
874 Broadway, N. Y. 

WANTED.— Books on Anatomy and Hypnotism. 
Will pay cash or give similar books In ex- 
change. AiJK) want medical battery and photo oat- 
fit. DR. ANDEB80N, 18S Stete street, Chicago, lU. 

ANTED.— A college graduate with some nonnal 
training, to teach the scienoea, at $1,800 per 
vear, in a Southern college. A Baptist or a Method- 
ist preferred. Must also be a flrat-olass Latin 
scholar. A. H. Deals, Box K, MilledgeYille. Ga. 
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APBOFE8SOBSHIP in Chemistry la wanted by 
one who ha^ had five years^ experience in thu 
capacity. Would prefer to give instmotion bY 
lectures and exi>erlment8 rather thui bv text-book 
methods. Would like a position In a couMce or uai- 
▼erslty where there is a good student ^s laboratory. 
Special points of strength claimed are: G) Thorough 
control of a class and good order during lectures 
and recitations. C^) Aocuracy In experimentiAg 
with chemicals and skill in the manipulation m 
chemical apparatus. The permission of aeTerml dis- 
tinguished educators has been glyen to refer to 
them if required. Would not care to accept a po- 
sition paying less than $1,500. Address B. B., cars 
of ^ctenoe, 874 Broadway, New York. 

A DDBB8S WANTED.^Will some one please send 
r\ the address of the Secretary of the Amerieaa 
Philological Society. Also that of Herbert Spencer. 
"ADDISON,'' Room 84, 164 Madison St., Cbioago. XIL 



A DDBB8SES of Old Book Dealers wanted.— Wlah- 
rV ing to obtain a &u mber of old books out of print. 
1 very much desire the addressM or catalogues of 
rare second-hand book dealers. If there Is a dlree- 
tory or list of such dealers I should like to obtain 
possession of one. W. A. RLAKBLY, Chicago, IlL 
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Bide of tbe historfo creedi. It is entirely distbict Id theory and 
mode of treatment from tbe widely-read noTel^ toucbinfc on the 
religions question, and will take a place among the hookt most 
tfaonghtfully discnssed by that increasing class of readers, which 
finds in tbe insistent problems ol religion and the proletariat tbe 
most abeorbing interests of the day. 

— P. Blaklston, Son. & Co., Philadelphia, announce " Materia 
Hedica, Pharmacy, Pharmacology, and Therapeutics," by Wm. 
Hale White, H.D., Physician to, and Lecturer on Materia Uedica 
at Gay's Hospital; Examiner in Hiateria Hedica Royal Collette 
of Physicians and Royal College of Burgeons, etc. This is an 
American copyright edition, edited by Reynold W. Wilcox, M. A., 
H.D , Prvfeasor of Clinical Uedidne at the New Torb Poet- 
Graduate Medical School and Hospital, Aeeistant Visiting Physi- 
cian Bellevue Hospital, etc. 

— Tbe ninth volume of the new edition of " Chambers's Ency- 
clopedia" is in a forward state, and will be published by tbe J. B. 
Lippincott Cumpany in June. Another volume will complete this 
excellent work of reference The follaning are some of the prio- 



cipal artioles and authors In the new volnme; '-Rou8seau,"Be«. 
H. O. Qraham: "Runes," Canon Isaac Taylor; "Russia,'' ''St. 
Petersburg," -'Siberia,"PrinceKrapotkine; "Salmon," Archibald 
Tonngi "SalratlOD Army," Bramwell Booth; "Samoa." C. P. 
LncBs; "Qeocge Sand," Mr. O. Saintsbury; "Scandinavian My- 
thology." ProFesfor Rasmus Andersen; " ^hopenhauer," Pro- 
fessor W. Caldwell ; -■ Schleiermacher," Dr. Otto Pfleideret ; " Speo- 
truni," Piof'>ssor Knott; "Scotland," history. Professor Oruh; 
"Elcottish Language," Dr. J. A. H. Hurray; "Scottish Litera- 
ture," Hume Brown; "Sir Walter Bcott," Andrew Lang; "Seal," 
"Sole." J T Conningbam; "Secularism," Mr. G. J. Holyoake; 
■'Shakespeare" and "Shelley," Professor Dowden; "Sheep." 
James MacDonald; Oenerals "Sheridan*' and " Sherman," Qen- 
eral Grant Wilson; "Shipbuilding." David Pollock ; "Shorthand.'* 
Isaac Pitman; "Siam," J. S. Black; "Slang." C. G Leland; 
"Socialiftn," T. Kirkup; "Herbert Spencer," Professor Sorby; 
"Sphinx." Stanley Lane-Poole; "H. H. Stanley," J. S. Keltie; 
"Dean Stanley," Professor Story ; "State Religion," Canon Cur- 
teis; '"Steam" and "Steam-Engine," Professor A. B. W. Kea- 
nedy; "Sterne," TralH; "Strawberry," Blackmore. 
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A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak and debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv- 
ing renewed strength and vigor 
to the entire system. 

Dr. Edwin F. Voie, Portland, He,, ssyi: 
"I have used it in my own case when mSer- 
ing from neiroii* ezhaastion, with gratifying 
results. I have prescribed it for many of 
tbe various forms of nerrons debility, and it 
has nsver failed to do good." 

Descriptive pamphlet free. 

Rumford ChHnidl Warki, ProvidincSi Ri I. 

Beware of Subatitntes and Imitations. 
OACTIOir,~Be snre tbe irord **IIors 
f»rd>s)' !■ on the label. All otbera ar 
•parlans. Never sold In bnlk. 



Fact and Theory Papers 



»•. 400. 

II. THB SOCIETY AND THE " FAD." 
Br ArrLamw HoBSAir, Ksq. \%'. SO ovals, 

III. PROTOPLASM AND LIFE. By 

" F. cox. 1>*. TSoenU. 

IV. THE CHEROKEES IN PRE-CO- 

LUUBIANTIHSB. BrCTXIFSTBOIUS. IS*. II. 

V. THE TORNADO. By H, A, HAEait, 

VI. TIME-RELATIONS OF MENTAL 

PHKNOUSNA. Br Josara Junow. la°. We. 

'II. HOUSEHOLD HYGIENE. By 

UaXT TatlOb Bissau. \V. TBosnU. 

N. D. O. HODGES, 

eT« BrokdVkr. New fork, N, T. 



A TEMPORARY BINDER 

for Stientt is now ready, and will be mailed 
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ESTERBROOK'S 
STEEL PENS. 

Of SUPERIOR AND STANDARD QDALITT. 
Leading Hos.; U8, 14, 130. 135, 239, 333 

ror Sal* fry all 41al(«wr«. 

TIE Hninill STEEL PEN H.. 

WnAii Oudn, R. J. aaJohmHI.. HewVark. 



THE WEEKLY BULLETIN 

OF HEWSPAFER AXD PESIODICAL 
LITEBATUEE. 

Catalogues and Classifies Each Week 

THE PRINCIPAL CONTENTS OP 
THE PERIODICAL PRESS. 

Tbat bugs mua of miit«rlkl heretofore InAoeeulbk 
to tba «•««[ ilDdsDt la now rsnilsced available. 

SpMlal aEteatlop 1* laTltad to the BaUetla'a 

INDEX OF TECHMICU UTERHTURE 

Band (ora/reeiamplecottir aod leara hoiv 

The Bulletin Supplies 

The Artlclas Catalogued. 

Addrea. THE WEEXLT BULLETIN, 

6 aonaereel Street, - - Boaton, DlMa. 



The latest IMPROVEMENT 
For STEREOPTICONS.qurpatent 

MUIiTI-FOCAIa 




BEM OPALS. SiSi'£^«Si,J!B^S-£ 

callty. wBareDIIertn>tlwmBta6o«OD»4Uthl*«'*l*n' 
prlom; FOc., II. (LtOjB. n. TtalsUarweapp^MBUru 
secnre a flDaosm Tiry obeap. UIDpp. Hlnaral Cat^«iu 
Uo..lnclMliBc..SDpiilenieBllc. aEO.L.EiiaLiBHft Co., 
IUueniki(lMa. IB aad T» Broadway. Hew Turk Clly. 



PATENTS 



lEO-DilllllSa UD REO-UUIICIISL 

Br LEBTBR P. WARD. 
AoDual addreaa of the PmldeDt of tbe Blok>glaa 
Sooletr of WashmgtoD dellTerad Jan. M, iSSi. A 
blatorlca] and arltlcsl nvde* of modern aaleBUao 
tboopbt relatlTB to heredltr. ajid espeolkUr to tb* 
problem of the tranamUaloii of acquired oharaoteia. 

The following are" .,.--5-. .. - 

dlaauulon Statu. 

Welamann. A Crltlqna ol welsmaon. Neo-DarvlB- 
lam, HBo-Lamuaktam, the Amerloan "fiohool," Ap- 

pIloatloD to the Hm — " — ' " '~ 

are eipreaaed tber ai 

to tbe extreme dootrlue M the m 
of aoqulred oharaot«ra. 

Price, poatpKidt 86 eenta. 

I. D. C. EODCeS, m Brotdia;, I. T. 
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- D thotiKht, ai 



WORID-ENGIISH. 

as Centa. 

HtNDBOOK OF 
WORLD-ENGLISH. 

Sb CenlB. 



•ara: "IbelleTe that the Ugheatlntereataot Chifa- 
tlaji olTlllaatlon and of hunoanity would be Berred 
bj Ita adopt! on, " 

"8oaatdown, our tongue la tbe best for the world 
to unite upon."— &rrMJbIyn Enele. 

'' Tbe Idea of Mr. Bell baa mueb to recommend It. 
ajid the preaentatlon fa charmln^lj clear. "^Aneri' 

iguage which 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BEOASWAT, HEW TOBK 
JUST MEADT. 

THE LABRADOR COAST. 

A Journal of two Summer Cruises to that 
i^g:ion; with notes on its early discovery, 
on the Eskimo, on its physical geography, 
geology and natural history, together with 
a bibliography of charts, works and articles 
relating to the civil and natural history of 
the Labrador Peninsula. 

By ALPHEUS SPRING PACKARD, M.D.. Ph.D 
S9, 518 pp., $3.50. 

I. D. C. HODGES, 874 Broadway, H. Y . 

THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, p4»stpald, 50 cents. 

N. D. C. HODGES, 874 Broadway, N. Y. 

AUTHORS AND PUBLISHERS. 

Material arranged and compiled for all kinds of 
works, excepting fiction. Statistics a specialtjr. 
Indeiing and cataloguing. Address Q. B. BIVBB, 
n5 N. leth Street, Philadelphia. 



TO THE READERS OF SCIENCE. 

PUBLISHER'S ANNOUNCEMENT. 



OUR PLANa 

WiTBiN the pa9t six months the uae of Science bj 
scientific men and women aa a medium for prompt 
publication and weekly diacuaslon, has increased 
very materially, so that the pages are now well 
filled each week with original matter. As the num- 
ber of those promising contributions ie increaeing 
at the rate of three cr four each day, it cannot be 
long before Science at its preeent sise will be too 
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Labrador plants. 
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the booswiU recommend it to collectors of Ameri- 
cana. 

It is hoped that the TOlome will serre as a fruide 
to the Labrador coast for the use of trarellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those mterested in geog^phical and histori- 
cal studies. 

518 pp., 8M8.50. 
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I. D. G. HODGES, 874 Broadiay, HeiTork. 



PUBLICATIONS. 



THE MODERN HALADT ; or, Snf- 
ferers from ' Nenes.' 

An introdnction to public consideration, 
from a non-medical point of yiew, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the anthor dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide iRuorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervouf exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12^ 184 pp., 11.60. 



THE WINNIPEG COUNTRY; 



OB, 

BODGHIIO IT WITH U ECLIPSE PARTY. 

BT 
A. ROCHESTER FELIjOW. 

CS. B. SGUDPSa.) 

With thirty-two Illustrations and a Map. 

12«. $1.50. 

*The story Is a piquant, good-humored, entertain 
ing narrative of s canoe voyage. A neater, prettier 
book is seldom seen. ^^— Literary World, 

"This is s sprightly nsrrstiTO of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough erperlenoes on a frontier whioh is 
rapidly receding."— J9o«<on Tran§cripi, 

** The picture of our desolate North-western terri- 
tory twenty-flre years ago, in contrast with Its 
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A KEY TO THE MYSTERY OF THE MASA CODICES. 

I wiBH to aanoiiDce through Science to those interested 
in tlie subject, that I have fortiinat4^1y discovered, at last, the 
key which nill ualock the mystery of the Uaya Codices and, 
probably, of the Cestral American iDscriptions. The progress 
. of decipherment will be slow, but, the clue having been ob- 
taioed, it will ultimately be accomplished. I have already 
determined the signiflcation of some dozens of characters 
and in several instances ascertained the general sense of a 
group forming a sentence. 

This discovery settles at the same time several other points. 
First, it shows that the direction in which the Codices ara 
to be read is as assumed by me in the "Study of the Manu- 
script Troaoo," pp. 136-141. Second, that the parts of the 
compound characters are to be read chiefly in- the same way ; 




As one result of this discovery, I will introduce here an 
example, with illustrutioQ from page 32 of the Cortesian 
Codex. In the figure here shown the reader will observe a 
character in the hand of the human heing represented as 
grasped in the mouth of the serpent and also one from whiob 
the serpent seems to rise. The latter is the symbol for cab, 
which in the Maya language signiQes both earth and honey, 
here undoubtedly earth. The one in the hand oF the human 
figure is a compound symbol'for ydt or yeeb, signifying 
mist, dew, or humidity. We also observe in the eye of the 
human head a cross, which, like the serpent, is a rain or 
moisture symbol; thus agreeing with the view which has 
been advanced in regard to the sigDificatioo of these sym- 
bols. 

Without further reference at present to the discovery, I 
may sa; that I am prapariog specimens of my interpreta- 
tions and explanations, to be submitted to some of our lead- 
ing arehseolofrists and linguists. 

In concluding, allow me to say that if I am correct in the 
above deductions, which have been reached after careful ex- 
amination and tests, the Bureau of Ethnology, of which I 
have Ihe honor to be a member, may claim to have rendered 
probable the solution of two important questions relating to 
the pre-Columbian times of oar continent, to wit: Who were 
the mound builders ? and. What is the signiflcance of these 
curious Central American inscriptions and Maya writings t 
Cybus Thomas. 

WublDfton, Mar 17- 



that is, from left to right and from the top downward. It 
shows, in tlie third place, that, although there are a number 
of conventional symbols, yet the great majority of the char- 
acters are truly phonetic, and the writing of a higher grade 
than has been hitherto supposed. Last, it shows that, 
after all, Landa's statements io regard to the mode of writing 
and the letters and characters are, to a large extent, correct. 
For example, his second b is correct if a central dot is in- 
serted, giving five instead of four. His c is also correct, as 
are his e, >', and ca, bis k, ku, z, ha, ma, and sign of aspira- 
tion. The I as given in his example of the mode of writing 
id correct. His Qrst x (dz), if placed horizontally and slightly 
modified, is the symbol for ch'. 

Landa's trouble as to the Maya mode of spelling, where he 
asaumiis that le is written thus, ele, arises from the fact that 
the beginning of the symbol for I is so nearly like that for e, 
that he has mistaken one for the other, thus considering the 
first part of the Z as an e. This can be shown, as symbols 
for the same word, having the same meaning, are found at 
one point in the Codex Troano. 



DR. D. H. STORER'S WOHK ON THE FISHES. 
SccH of Dr. Storer's papers as have come to my notice, 
some of the minor articles possibly being overlooked, indi- 
cate that his activity as an ichthyologist extended over a 
period of about thirty years, beginning about 1836, His list 
of publications on the fishes is not a long one, and his stand- 
ing amongst the workers of his own period, or of later peri- 
ods, in this department of science, may be determined en- 
tirely from the latest, his greatest work, "The History of 
the Fishes of Massachusetts." 

1. The earliest paper noted is entitled "An Examination of 
the ' Catalogue of the Marine and Fresh-Water Fishes of 
Massachusetts,' by J. V. C. Smith, M.D.," in Professor Hitch- 
cock's "Report on the Geology, Mineralogy, etc., of Massa- 
chusetts." This appeared in Vol. I. of the Boston Journal 
of Natural History, pp. 317-365, pi. viii., occupying some 
eighteen pages, and hearing date of May. 1836. 

2. In July. 1839, he published his "Remarks on the 
' Natural History of the Fishes of Massachusetts,' by J. V. 
C. Smith, M.D.," in Vol. XXXVI. of SUUman'a American 
Journal of Science and Arts, pp. 337-349, previously read 
before the Boston Society of Natural History at its meeting 
on Mareh 30 of the same year. 

3. His Reports on the Ichthyology and Herpetology of 
Massachusetts make an octavo of 263 pages and three plates. 
This was issued in connection with the report on the Birds, 
by Mr. Peabody. The Report on the Fishes was also pub- 
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lished in the Boston JoumcU of Natural History^ Vol. II., 
pp. 289-558, where it differs very little from the separate. 
This report well represents the hest American work done in 
ichthyology up to 1840. 

4. In 1841 he published a short *' Supplement to the Ich- 
thyological Report/^ in the Boston Journal of Natural 
History, Vol. III., and in 1844, in the fourth volume of the 
same journal, his '* Additional Descriptions of, and Observa- 
tions on, the Fishes of Massachusetts." 

5. The year 1846 saw the appearance of ** A Synopsis of 
the Fishes of North America," an extensive work, mainly 
compilation, published in the Memoirs of the American 
Academy of Arts and Sciences, and reprinted separately, 
with different title-page, paging, and index, making a quarto 
volume of about 300 pages. In this work there are evidences 
that compiling was not so much to the author^s liking as 
original work, in which he certainly attained a greater de- 
gree of success. 

6. The ''Catalogue of the Fishes of South Carolina " in 
Tuomey^s Beport on the Gkology of South Carolina, of 1848, 
is a list of nominal species occupying several pages, for 
which dependence was placed on literature rather than on 
specimens. 

7. In the fifth volume of the Memoirs of the American 
Academy ot Arts and Sciences, 1853-56, Dr. Storer put forth 
the first, second, and third instalments of *' A History of the 
Fishes of Massachusetts." The fourth part appeared in Vol. 
VI., 1858, the fllfth in Vol. Vni., 1863, and the last in Vol. 
IX., 1867. The whole was published separately as a hand- 
some quarto of 287 pages and 39 plates. This work contains 
descriptions and drawings taken from specimens of more than 
130 species, together with a great mass of detail concerning 
habits, capture, economic value, and the like. 

To show how the author regarded his own work we may 
quote the following, the opening paragraphs of the History : 

*' As one of the Commissioners on the Zoology of Massa- 
chusetts, in the year 1839, 1 prepared a Beport on the Ichthy- 
ology of the State. From the brief time occupied in its 
preparation, it was necessarily imperfect, and, not being 
accompanied by figures, was comparatively useless, except 
to scientific men. Since the appearance of that communi- 
cation, much information has been obtained respecting 
several of the most common and valuable fishes, and quite a 
number of new species have been ascertained to exist in our 
waters. 

'* Having carefully re- described all the species, I trust the 
following paper will present an accurate history of the fishes 
of our State. Considering this as the completion of my 
former report, I have kept in view the primary object of the 
commission, — to ascertain the value of our fauna in an 
economical point of view, rather than to prepare labored 
scientific descriptions." 

The estimate placed by the author on his work in the re- 
port of 1839 may leave an imperfect idea of its real value. 
As he was engaged in revising and enlarging it, it was but 
natural for him to consider it not what it should be ; yet for 
many years it was the standard work on our fishes, and 
was only supplanted in New England esteem by the revised, 
extended, and fully illustrated work completed in 1867. 

It is through this last our author should be judged, all of 
the others being preparatory. Comparing the records in- 
cluded in its pages with the other records of the period, we 
shall have to rank it with the best. At the present, details 
are valued more highly, but to a considerable extent the de- 
tails are supplied in the excellent drawings from nature, by 



the pencil of the artist, Sonrel, so long and so happily em 
ployed by Professor Agassiz. If we place this work on our 
own fishes by the side of those devoted to the fishes of other 
States; Mitchell's NewTork. 1818; Bafinesque's Ohio, 1819-20; 
Dekay's New York, 1842; Thompson's Vermont, 1842; Kirt- 
land's Ohio, 188^-44 ; Baird 'sNew Jersey, 1855 ; Holbrooks 
South Carolina, 1860; or Holmes's Maine, 1862, we find but 
one or two that approach it and none that surpass. The 
excellence of the descriptions and illustrations is generally 
admitted. Taking up economic considerations, the work is 
readily seen to be in advance of any of the others. Being 
a forerunner of the fishery commissions, of either the general 
government or of the different States, Dr. Storer bad to 
gather his statistical or other information directly from the 
markets or from the fishermen. One who has not engaged 
in similar work can hardly realize the magnitude of aiich an 
undertaking. In the evidence that accumulates there is apt 
to be so much that is more positive than accurate that at . 
times it seems an almost hopeless endeavor to discover the 
truth. The Doctor, however, has acquitted himself admira- 
bly. He seems to have been especially fortunate in selecting 
the men on whom he depended most for assistance. Such 
names as those of Captain N. £. Atwood of Provincetown 
or Captain Nathaniel Blanchard of Lynn are often cited as 
authorities for statements of facU and I have never yet been 
able to learn of a single instance in which their testimony 
has proved other than absolutely trustworthy. 

The ** History of the Fishes of Massachusetts " is a Classic in 
North American ichthyology that must serve as the basis for 
the future histories of New England's fishes. In the quarter 
of a century that has passed since its publication we have 
changed our ideals of names; and discoveries of new genera 
or species, or in the anatomy, have compelled changes in the 
arrangement. The nomenclature of the book has become 
somewhat antiquated, and the systematic arrangement is not 
entirely suited to the present time, yet we must say the same 
of all the contemporaneous ichthyological literature, and it 
will not be long before a similar characterization will be 
equally applicable to the works of to day. But it matters 
comparatively little to this book how much the names are 
changed, how radically the classification is modified, the 
things are described here, the illustrations are here, the facts 
are here, and these give the work a permanent value. It 
would be difficult to point out a work of greater accuracy in 
detail, or one that left less doubt in regard to the identity of 
the different forms to which attention is directed. 

Dr. Storer was not led astray by desire for novelty; he 
used little of his energy in searching for generalizations ; he 
appears rather to have given himself up to the careful prepa- 
ration of a good record of what he could gather during years 
of collection and study. Most will admit that in this his 
judgment was good. For, though it sometimes happens that 
science is benefitted and fame is brought to an author by a 
revolutionary change in classification, or through a brilliant 
generalization or theory, the result most often is only an 
evanescent notoriety that soon dies away. It is through the 
patient elaboration of facts and success in recording them 
that one is most certain of contributing to the advancement 
of science. In this way Dr. Storer has made a contribution 
to ichthyology of lasting importance. In (he amount of in- 
formation given, its accuracy, and style of presentation, he 
has established his claim to present and future gratitude and 
has proved his right to rank amongst the foremost of Ameri- 
can ichthyologists. S. Gabxak, 

Hub. Comp. ZooL, Cftmbrldg e. Mi 
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THE RELATION OP BUSINESS TO COLLEGE EDU- 
CATION. 

Thb question of the benefit and advantage of a college 
education in relation to business was some time ago freely 
discussed in some of our leading magazines. Many of the 
articles were not without a grain of truth, yet in some of 
them the authors seemed to disregard certain essential ques- 
tions. 

It is not the purpose so much of higher education to fill 
the mind with knowledge as it is to discipline and develop 
the mind, and it is not so much the object of the college to 
make professional men as it is to prepare the student for a 
professional career. 

An inquiry into the psychical constitution of normal beings 
will show some marked general characteristics. For exam- 
ple, some possess great executive powers associated with 
marked powers of application and execution ; others possess 
great refiective powers associated with slight powers of exe- 
cution and little or no executive ability; and others again 
may possess all these powers equally strong, or they may 
be variously combined in individuals as to degree and 
quality. The intention is not to enumerate any more char- 
acteristics than such general ones as come into use in busi- 
ness. All these powers admit only of a certain degree of 
development. 

It is conceded that every normal being is endowed with 
certain natural abilities to acquire kjiowledge. The degree 
of the development of these abilities and the direction in 
which they run are often difficult to determine; and here it 
is where the largest number and most serious mistakes are 
made. Every individual, no matter what his abilities are, 
must receive a certain amount of training and education, 
and these may come to him in one form or another, either 
practical, theoretical, or both. The acquisition of knowledge 
through personal experience alone will prove both good and 
bad, and it is through a theoretical training and education 
that the bad may be avoided. In discriminating between 
all the degrees of natural abilities supplemented with prac- 
tical training and natural abilities supplemented with book 
learning, an important element will be found which can only 
be acquired through systematic book training and proper 
schooling, and that is discipline. Discipline gives discrimi- 
nating powers and quickness to the perception, lends ac- 
curacy to the conception, aids the reason to draw proper 
conclusions from a series of facts, and thereby sharpens the 
judgment, develops the memory, controls the will, and sub- 
jects the emotions. In connection with this, the attention 
may be called to the fact that a methodical mind is not al- 
ways a well disciplined mind. 

Again, there is a distinguishing element common only to 
natural ability, and which does not depend upon knowledge 
alone or any higher psychical organization called knack. 
This is generally noticeable in powers of execution. For 
example, if we observe a number of mechanics working at 
the same job, it will appear that a few of them show excep- 
tional facility in the execution of their work, while others 
with all their training and practice cannot attain this facility. 
The degree of difference in the work may not be great, yet 
it is noticeable ; and the man who is the happy possessor of 
this particular gift is the man most sought for. 

A comparison of various individuals within the different 
classes in which men may be classified from the standpoint 
of vocation will show similar results. As an illustration we 
need only to take two orators. Suppose them as nearly as 



possible to be equally equipped mentally, morally, and physi- 
cally, yet when addressing an assembly there will be seen a 
marked difference in the effect produced upon the audience. 
To the one they will listen with indifference; to the other 
they will appear as if they drank in every word that fell 
from his lips. So again, if two orators unequal in education 
and training address an audience, it is not infrequent that 
the one possessed of the lesser education and training will 
hold his audience spell-bound, while the other will leave his 
audience cold and unaffected. The question will now arise, 
To what can this difference be attributed ? The solution un- 
doubtedly lies in the peculiar, fascinating infiuence exer- 
cised over the listeners through the method, the style. 
It is this which inspires truthfulness, conviction, and confi- 
depce, and may be considered a quality of executive ability* 
In every vocation of life we may trace this quality as essen- 
tial to success. The author, the poet, the lawyer, the actor, 
the politician, the merchant — all of whatever class will 
profit by possessing this quality. True, this quality may be 
developed to a limited extent, yet the possessor of it by 
nature need have hardly any schooling or training, and he 
will succeed. 

The questions, which will now present themselves for con- 
sideration, are, Why is it that so many men of very inferior 
mental capacity and in some instances of marked natural 
ability, though uneducated, are so successful in accumulating 
large fortunes, and why is it that so few college-bred men 
are successful in the commercial world and become possessors 
of large fortunes? 

It is not infrequent where men equally equipped mentally, 
either educated or uneducated, start out in the world both 
having the same habits of thrift and economy, of industry 
and energy, of perseverance and endurance, and both having 
equally good opportunities for making money, that one of 
them succeeds in accumulating a large fortune, while the 
other gets along but moderately. The statement is quite gen- 
erally admitted that a person who is economical, prompt, re- 
liable, honest, and accommodates himself to the circum- 
stances, and does not meet with any misfortune, may acquire 
sufficient means to live fairly well, but to acquire a large 
fortune something more is requisite. 

To what this difference may be ascribed is the question. 
Surely, it cannot be maintained that one has more brains 
than the other or that he possesses better advantage by what- 
ever means, for the assumption is that they are equal in 
these respects. Then the only factor to which this can be 
attributed is unquestionably the style or peculiar infiuence 
they exercise over others, and by which they inspire confi- 
dence and enlarge their circle of patrons. As an argument 
in favor of this view a reference to cases where men are 
totally unworthy of confidence needs only to be made. How 
often does it happen that men morally perverted are capable 
of inspiring confidence in people, and this not only in the 
unwary and ignorant but in men of brains and education. 
How often do men of inferior intellect exercise much influ- 
ence among the educated and ignorant. To attribute this 
to any other power than the peculiar fascinating infiuence 
that many men have over others is absurd. The average 
business man, however great his success may be, and who 
has received no college training, is narrow, emotional, ex- 
acting, and will often resort to means in accomplishing his 
purposes which a college educated man would hesitate to do, 
and most college-bred men of this stamp will possess these 
traits inherently. 

That the school of experience quickens self-reliance, that 
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it gives positiveDess to one's opinioDS and conduct, that one 
more readily forms his final conclusions from first impres- 
sions, and that a well disciplined mind might avert many 
sftd experiences, which an undisciplined mind is obliged to go 
through, is undisputed. That the college graduate has many 
edges to round off when he enters upon the struggle for ex- 
istence is manifest. During his entire college course he has 
only heard of the highest standards of the intellect and of 
morality. Although he has been taught to deal with things 
as they are, yet a large portion of his instruction has been 
devoted to things as they should be; and therefore when he 
starts in life he must adjust himself to life as it is Whether 
this is a fault in that the training is not held within the 
limits of the practical may be an open question. But on the 
other hand, that a college education has the tendency to 
make one more humane, to broaden one's views of life, to 
make one more liberal, to quicken one^s perception, to lend 
accuracy to the judgment, and insure more logical thinking, 
cannot be denied. Franklin A. Becher. 



THE SYSTEM OF ALGOL.' 



The steady advance of exploratory research in the system 
of Algol promises to furnish one of the most curious and 
instructive episodes in the history of science. Vague hy- 
pothesis, determinate theory, and triumphant veriOcation 
have already played their logically sequent parts in the dis- 
covery of the eclipsing satellite. Goodricke's conjecture, 
however, had to wait nearly a century for Pickering's for- 
mulization, while this was ratified within a decade by Vogel's 
disclosure of the anticipated tell-tale spectroscopic effects. 

Progress has, indeed, of late notably quickened its pace; 
and we may therefore hope for a prompt and effective appli- 
cation of the Ithuriel-spear of adapted observation to the 
latest creation of speculative intelligence in the lately organ- 
ized department of '*dark stars." Since Argelander's time 
it has been tolerably evident that Algol had other attendants 
besides the agent in producing its periodical eclipses. For 
their recurrence was shown by him to be subject to minute 
irregularities iii point of time, and these irregularities are of 
such a nature as to demand for their explanation the pres- 
ence of at least one disturbing mass. A highly complex 
piece of mechanism could plainly be seen to be at work ; yet the 
penetration of its intricacies presented a task so formidable 
that astronomers of, at any rate, the present generation 
might well have despaired of its accomplishment. It has, 
nevertheless, been undertaken by Dr. Chandler, and his 
labors have been rewarded with an encouraging measure of 
success.' 

They have been necessarily of a more or less tentative 
character, and their result must be looked upon as merely 
provisional; but there is much reason to suppose that it at 
least approximates to the truth. It is, moreover, perfectly 
plain and straightforward ; there is nothing of the ohacurum 
per cbacurius about it; the consequences it involves are defi- 
nite, and admit of definite verification. 

The new and enticing hypothesis now presented for the 
consideration of astronomers is mainly founded upon certain 
well-ascertained inequalities in Algol's period of variation. 
These were shown by Dr. Chandler's discussion some little 
time since' to be slowly compensatory. They are oscillatory, 
not progressive. Consistently in advance of their due time 
down to about the year 1804, the obscurations of the star 

1 From Knowledge for May. 

* Astronomical Journal, Nos. 986, 856. 
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then began to fall behind it, and the delay had accumulated 
in 1843 to 165 minutes. A gradual process of restoration 
thereupon set in, and the normal epoch was reached near 
the beginning of 1878. It was quickly, however, transcended, 
for acceleration is still going forward, and is likely to con- 
tinue operative during some years to come. 

These irregularities are evidently comprised in a cycle con- 
siderably exceeding one hundred years, and for that very 
reason it is diflScult to account for them on gravitational 
principles; since a third body, exterior to the close pair, 
should, in order to produce any marked purturbational effects, 
revolve much nearer to them than would be consistent with 
so long a period. Another mode of explanation is, accord- 
ingly, resorted to by Dr. Chandler. The varying intervals 
needed for the transmission of light from different parts of 
a large orbit described by Algol and its dark satellite round 
a remote primary, are, in his view, the fundamental cause 
of the alternate anticipations and retardations in the occur- 
rence of Algol's eclipses. They are, in fact, apparently shifted 
backwards and forwards in time, just in the same way as are 
the eclipses of Jupiter's satellites through the orbital move- 
ment of the earth. Algol may, then, be regarded as the 
solitary luminous number of a multiple combination of 
opaque masses. The common centre of gravity, round 
which the pair hitherto known revolves in a period of about 
131 years, lies by the present hypothesis at a distance from it 
just equal to that of Uranus from the sun. The path thus 
traced out is, we are further informed, sensibly circular, and 
its plane is inclined 20^ to our line of vision. Obviously, 
however, during the whole time occupied in travelling over 
its remoter half, the light-minima of the star must be re- 
corded somewhat later than if we saw them in the precise 
order of their actual occurrence ; and this remoter half was 
swept over between the years 1804 and 1869, when the ob- 
served phases were always in arrear of calculation. Now,, 
on the other hand, that the star is on the hither side of ita 
orbit, the epochs of its eclipses are apparently anticipated, 
and will not coincide with their true times until the passage 
of the '* ascending node," about 1934. The dimensions of 
Algol's orbit, with its inclination, of course prescribe the 
amplitude of the oscillations by which its periodicity appears 
to be disturbed; and this '* light equation," as we may call it, 
proves to be 149 minutes. This should be the maximum ex- 
tent, whether of acceleration or of retardation ; but in point of 
fact, as we have seen, delay mounted up in 1843 to 165 mi- 
nutes. Hence the theory cannot be said to represent the ob- 
servations as satisfactorily as could be desired. The devia- 
tions, indeed, are large enough to suggest to Dr. Chandler 
further complications, the unravelment of which may chal- 
lenge the utmost skill and patience of investigators. Mean- 
time, a touchstone of the general truth of his hypothesis will 
soon be at hand; for it involves a cessation within the next 
ten or twelve years, and a subsequent reversal of the shorten- 
ing process at present affecting the star's period of luminous 
change; and the fulfilment of this prediction will serve as a 
hall-mark of its genuine quality. An additional test may 
be derived from the spectrographic evidence. The velocity 
of Algol in the large orbit attributed to it is 2.7 miles per 
second; but of this, less than one-half, or about one mile 
per second, is at present directed towards the earth. It con- 
stitutes, however, a goodly proportion of the 2.8 miles of 
continuous approach determine<^ from the Potsdam plates; 
but which should in the course of a score of years, if the 
new theory be true, completely disappear, neutralized by the 
altered direction of the star's orbital motion. It remains. 



May 27, 1892.] 



SCIENCE. 



299 



indeed, to be seen whether the whole of its supposed trans- 
latory speed maj' not really be of a circulatory character. 

Dr. Chandler's theory does not rest wholly on the cyclical 
inequalities of AlgoFs lightrchanges. He alleges also in its 
support periodical disturbances of proper motion, brought to 
Tiew by a careful discussion of all the observations of the 
star, from 1753 to the present time, and indicating, in his 
opinion, a combination of elliptical travelling with a pro- 
gressive advance. But the average proper motion of Algol 
is so very small — less than 2" of arc a century — that varia- 
tions or irregularities in it can at present be regarded only 
as an interesting possibility. They would give, if confirmed, 
%y for the longest diameter of the ellipse into which the 
wide orbit traced out by Algol round its unseen primary is 
projected upon the sky. And since this little span repre- 
sents an actual expanse of 38 earth-to-sun distances, or '* as- 
tronomical units,'' it implies a parallax for the star of 0.07'', 
corresponding to a distance of nearly 47 light-years ^a 
statement that is in many ways worth thinking about. 
Although claiming only qualified credence, it nevertheless 
conveys the upshot of assuredly the most promising attempt 
yet made to determine, by indirect means, the parallax of a 
star. In itself, too, it seems probable enough. Assuming 
its accuracy, we gain the information that Algol emits 63 
times as much light as the sun, which, in its place, would 
show with little more than the brightness of a seventh-mag- 
nitude star. The famous variable, moreover, according to 
Dr. Vogel, is just one million miles in diameter, so that it 
presents only once and a third the solar radiating surface; 
yet it is, as a light-giver, 63 times more effective. Th^ re- 
markable conclusion follows, that Algol is intrinsically 47 
times more brilliant than the sun. The emissions from its 
photosphere are, per unit of area, 47 times more powerful. 
And should its parallax eventually — ^as seems not unlikely 
— prove to be smaller than 0.7", this disparity will be still 
further enhanced. 

By means, accordingly, of investigations of this nature, 
more fully and securely carried out, the question as to com- 
parative stellar brilliancy may finally obtain a suflBlciently 
satisfactory answer. It is a very important one. The pro- 
cess by which photospheric light is manufactured is still 
largely enigmatical, but the ideas commonly entertained 
about it are not easily compatible with the existence of con- 
siderable difFerences in the shining faculty of photospheric 
shells presumably identical in point of chemical composition. 
Reliable evidence of such differences has not hitherto bee^ 
available. That light-power in stars bore no fixed propor- 
tion to mass was patent in numberless examples; but the 
density, consequently the dimensions of the emitting bodies 
remaining unknown, it could not be determined whether 
distension of substance, or innate strength of incandescence, 
was more concerned in producing a great sum-total of light 
relative to quantity of matter. The indications, however, 
now derived from Algol are overwhelmingly in favor of the 
latter alternative. 

The primary member of its system, even if illuminated 
solely by the borrowed rays of its brilliant neighbor, may 
not, Dr. Chandler thinks, be out of reach of telescopic dis- 
covery. But his hopes, in this case, appear somewhat chi- 
merical. It is not difficult to show that, under the circum- 
stances supposed, a body of planitary constitution could not 
possibly be disclosed by any optical means at present avail- 
able. Its position-angle relative to Algol is just now, we 
are told, 32^, while its distance from the same star is in the 
inverse ratio of its mass. This is considered by our author 



to be indeterminate; but it is not so, unless we reject Dr. 
Vogel's value for the combined mass of the close pair form- 
ing the variable. Assuming its approximate correctness^ 
and that Algol and its immediate attendant accordingly 
contain two-thirds the solar quantity of matter, and admit- 
ting, further, that they revolve together, at a distance of 
nineteen astronomical units, in a period of 131 years, round 
their common centre of gravity with another body, it follows 
that the mass of that body is about equal to that of the sun^ 
and that it circulates at twelve units of distance from the 
gravitational centre of the system. It should be found, this 
being so, if found at all, at an apparent interval of rather 
less than 2" from Algol. The real g&p of spsce separating* 
them — the radius, that is to say, of Algol's relative orbit — 
would be measured by thirty-on^ radii of the earth's orbit; 
and the effectiveness for visual purposes of a still problem- 
atical body, shining by reflected light alone, can hence be 
estimated. If of the same density with Algol, it presents a 
disc of five- fold area, which, endowed with Jupiter's high 
reflective power, or an albedo of 0.62, would possess a total 
lustre ^.^-s^.Tnnr ^^^^ ^^ ^^^ original source of its radiance. 
This is equivalent to saying that it should be fainter by six- 
teen stellar magnitudes. Tet the suppositions introduced 
above are perhaps unduly favorable to conspicuousness. 
Evidently, however, an eighteenth-magnitude star, in the 
close vicinity of one of the second, is far below discernment 
with any telescopic or photographic powers likely to be in 
use for a considerable time, if ever; so that visual confirma- 
tion of Dr. Chandler's theory can only be looked for if the 
unknofvn mass it has brought ideally into existence be in 
some degree self-luminous. 

That theory, as he remarks, ^* has a much wider cosmolo- 
gical meaning than the mere explanation of the phenomena '^ 
of a single star. Most '* eclipse variables" exhibit irregu- 
larities of the same type with those of Algol, and which 
will doubtless prove amenable to a similar explanation. 
Moreover, an incalculable number of stars which, from our 
point of view, escape eclipse, unquestionably belong to sys- 
tems organized on the same general plan. One such, in- 
deed, is already known in a Virginis, a first-fruit of discovery 
in this particular branch; and Procyon, perhaps, is one of 
many others essentially resembling it, although inaccessible 
to spectrographic research, because revolving in planes 
nearly perpendicular to the line of sight. Thus the intimate 
association of dark and bright bodies of the same order of 
mass would appear to be no exception in the universal order. 
And this scarcely allows us any longer to regard a sun-like 
condition as representing simply and solely a stage in the 
condensation of a primitively nebulous mass. Some further 
conditions are plainly needed to produce the brilliant and 
concentrated evolution of light characteristic of ^* suns." 

Dr. Chandler concludes his valuable paper with an appeal 
for micrometrical measures of Algol stars, adapted to detect 
and determine possible systematic disturbances of their 
proper motions. Measures of the kind might, in his opinion^ 
lead to highly significant results, which would probably, in 
the case of T. Cygni, be reached with particular promptitude. 
*' If the research gave favorable results in this instance, 
our author continues, **it could then be extended to \ Tauri, 
which appears to be also a promising candidate." It is to 
be hoped that the suggestion will not remain unheeded. 
Owners of heliometers could hardly turn them to better ae- 
count than by applying this simple criterion to an hypothesis 
which opens yet one more road through the daily widenincf 
field of sidereal discovery. Miss A. M. Clebkb. 
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THE CHANGE AT CORNELL. 

Thb resignation of Dr. Charles Kendall Adams, president 
of Cornell University, dated May 6, the acceptance of that 
resiirnation by the Trustees at a special meeting called for 
that purpose May 18, and the immediate election of Dr. J. G. 
Schurman, Dean of the Sage School of Philosophy at Cornell, 
to fill the vacancy thus arising at the end of the current col- 
lege year, are events of supreme importance to that institu- 
tion, and, we are inclined to think, to the cause of education, 
and especially of scientific and technical education, gener- 
ally. President Adams states, as the reason for bis with- 
drawal, that differences of opinion in matters of essential im- 
portance in the management of the institution divide the 
authorities, and finding himself out of harmony with the 
majority of the managing body — the local Executive Com- 
mittee, presumably — ^he feels it his duty to turn the oflSce 
over to the Trustees. 

What are the details of these differences is not stated by 
him, nor are they publicly known, and conjecture in so im- 
portant a matter is only harmful ; it is sufficient that they 
must be radical, to bring about such a change. Meantime 
Dr. Adams has been at the head of that great University 
seven years, and has seen the most extraordinary develop- 
ment in the course of its always remarkable and striking his- 
tory. It is to be sincerely hoped that the new administra- 
tion will be equally fortunate with that just closing. The 
student-body has increased in these last seven years to be- 
tween two and three times the number present the year be- 
fore the accession of President Adams. New departments 
have been created, new schools formed, and the whole system 
of organization greatly changed, usually in the direction of 
advancement. The Trustees, in accepting the resignation, as- 
sert that the retiring officer has exhibited wisdom, know* 
ledge, and admirable discretion in his choice of professors, 
as well a» in his general management of affairs, and tender 
him a year's salary as a testimonial — a very practical one — 



of their indebtedness to him, and also request that he sit for 
his portrait as an addition to the gallery representing the al- 
ready long list of benefactors of the University. He has 
certainly a most satisfactory period to review in his final re- 
port. 

From correspondence in oar columns, during the first 
year of President Adams's administration, and from other 
sources, we might have had reason to anticipate anything hat 
satisfactory encouragement of Cornell's leading objects. 
Cornell, it will be remembered, is a '* land-grant college*^ for 
technical education and sientific work. But the results do not 
at all encourage that idea. The scientific departments have 
continued strong, and have grown fully as rapidly as the 
classical and the literary; in fact, in some directions their 
growth has been even more extraordinary than that of the 
latter. The courses in arts and in civil engineering have 
substantially the same number of students; in architecture 
the growth has been continuous and rapid ; and Sibley Collie, 
the departments of which are mainly devoted to instruction in 
the main lines prescribed by the foundation and by the foun- 
ders of the University as a school of mechanical engineering 
and the mechanic arts, has gained, according to the figures 
of its monthly journal, one thousand per cent. In physics, 
and especially in the physics of engineering and of electric 
light and power distribution, and in chemistry, especially in 
chemistry applied in agriculture, the work performed in re- 
search as well as in instruction has attracted general attention, 
and has done much to place the University among* the leading 
institutions of its class. Its leading objects have been pro- 
moted as remarkably as those presumably much nearer the 
heart of the outgoing president. There is, however, consid- 
erable discrimination against the technical courses at Cor- 
nell ; the charges for tuition being about fifty per cent high- 
er than in the general courses, and their progress has been the 
more remarkable for this fact. Whatever the reason for his 
surrender of his charge, there is no question that President 
Adams has the privilege of looking back upon a moat envi- 
able period of great opportunity well-availed of. 

Dr. Schurman, the new president, is a very young man to 
carry such responsibilities — but 88 years of age; but he is re- 
ported to have the strength, the energy, and the good-tem- 
per of healthful youth, to be capable and even a genius in ad- 
ministration ; to be in full sympathy with the work which 
his acceptance of the position pledges him to carry out in ac- 
cordance with the terms of the Law of Congress, the Char- 
ter of the University, and the explicitly stated wishes of its 
greatest benefactors; and to be liberal enough to give satis- 
faction to the officers charged with the conduct of the princi- 
pal departments of the University. He has the confidence 
of the Trustees, as was evident from their unanimous agree- 
ment in his selection ; and it may probably be safely antici- 
pated that Cornell will, under his administration, continue 
to grow with a rapidity only limited by the magnitude and 
permanence of her income. Like all great institutions of 
her class, she always has larger demands than her puree can 
meet, and her opportunities grow faster than her income. 
New York State is an exception to the rule in this matter. 
Nearly all the States, especially those west of New England, 
make permanent and liberal provision for their land-grant 
colleges; but New York has never, we understand, done any- 
thing for her now fiourishing but yet needy State University. 
One of the opportunities of the Schurman administration 
may perhaps be the establishment of closer relations with 
the State, for which his charge is doing so much, and from 
which it is receiving so little. 
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HOW TO PROTECT INVENTIONS IN FOREIGN COUN- 
TRIES WITHOUT EFFECT UPON THE TERM OF 
UNITED STATES PATENT. 

* 

AoooRDiNO to late articles in daily, and even certain elec- 
trical and other scientific papers, and according to current 
remarks of inventors, a prevalent idea seems to exist to the 
effect that it is detrimental to the inventor's interest to ob- 
tain foreign patents, because the duration of bis domestic 
patent will* be shortened. This inaccurate and misleading 
understanding of the law is employed as an argument in 
faTor of the revision of the patent statute relating to the maxi- 
mum and minimum terms of patents. The object of this 
article is not to argue concerning such a revision, but it may 
be stated that the writer is greatly in favor of revision, but 
would emphasixe that misrepresentations of the present law 
will rather hinder than further revision. To say, in general, 
that a United States patent expires with the term of the 
patentee's foreign patent, is misleading, because it is true only 
in some instances. Such statements are made, and the con- 
clusion arrived at by the ordinary inventor is such as to ap- 
parently convince him that foreign patents are very danger- 
ous and had better be left alone. 

It is probably impossible to compose one sentence which 
will convey the exact relations of the terms of patents, be- 
cause of the multitude of variations or differences among 
the patent laws of the numerous countries in which inven- 
tions may be protected with profit. Classifications somewhat 
as follows will, it is thought, make the matter so plain that 
the ordinary inventor may easily use the same for reference, 
although he cbuld not, probably, remember them very ac- 
curately from one reading. All important phases are set 
forth, because it is not enough to know simply the effect of 
foreign patents upon the term of the United States patent, 
but upon one another's terms. In order to be brief, the 
language is intended to be such as to convey concise and 
practical information to inventors, independently of historical 
developments, irrelevant conjectures as to future decisions, 
and other matters valuable only to the mere student and 
patent attorney. 

In each list which follows, the countries are named alpha- 
betically to facilitate reference. 

The term 17 years of a United States patent is not short- 
ened: — 

By any simultaneous, or subsequent foreign patent; 

Nor by a prior patent in Belgium, United States of Colum- 
bia, Liberia, or Spain, provided the foreign patent is not 
over three vears old ; 

Nor by a prior caveat in Argentine Republic, British 
Guiana, British Honduras, Canada, Great Britain, Sand- 
wich Islands, Leeward Islands, Queensland, Russia, South 
Australia, Switzerland, Tasmauia, Trinidad, Victoria; 

Nor by an application filed, within seven months of the 
United States application, in Belgium, France, Great Britain, 
Guatemala, Italy, Netherlands, Norway, Portugal, Servia, 
Spain, Sweden, Switzerland, and Tunis; 

Nor by an application filed, within six months of the 
United States application, in Brazil or San Domingo. 

The maximutn amount of reduction of the term of a 
United States patent by a prior foreign patent is equal to the 
difference of the term of 17 years and that remaining term 
which the foreign patent has to run. The maximum terms 
of patents in foreign countries (leaving out those of longer 
term than 17 years) are: Argentine Republic, 15 years; 
Austria, 15 years; Barbadoes, 14 years; Brazil, 15 years; 



British Guiana, 14 years ; British Honduras, 14 years ; Canada, 
15 years; Cape of Good Hope, 14 years; Ceylon, 14 years 
Chili, 10 years; United States of Columbia, 10 years; Den 
mark, 5 years; Ecuador, 16 years; Fiji Islands, 14 years 
Finland, 12 years; France, 16 years; Germany, 16 years 
Great Britain, 14 years; Guatemala, 16 years; Sandwich 
Islands, 10 years; Hong Kong, 14 years; India, 14 years 
Italy, 15 years; Jamaica, 14 years; Leeward Islands, 14 years 
Luxumburg, 15 years; Mauritius, 14 years; Mexico, 10 years 
Natal, 14 years; Newfoundland, 14 years; New South Wales 

14 years; New Zealand, 14 years; Norway, 15 years; Para 
guay, 10 years; Peru, 10 years; Portugal, 15 years; Queens 
land, 14 years; Russia, 10 years; South Australia, 14 years 
St. Helena, 14 years; Straits Settlements, 14 years; Sweden 

15 years; Switzerland, 15 years; Tasmania, 14 years; Trini- 
dad, 14 years; Turkey, 14 years; Uruguay, 9 years; Vene- 
zuela, 15 years ; Victoria, 14 years ; West Australia, 14 
years. 

A valid patent is not obtainable in Ecuador, France, 
Germany, Leeward Islands, Luxumburg, Peru, Sandwich 
Islands, South Australia, Switzerland, Turkey, or Venezuela, 
after a prior patent has been issued in the United States, 
except in the case of France and Switzerland, under the con- 
dition that the application is filed within seven months after 
the United States application was filed. 

A valid patent is obtainable, in Canada, if applied for 
within 1 year after issue of United States patent; in Italy, 
within 15 years; in Spain, within 2 years; in Argentine Re- 
public, within 10 years; in Victoria, within 1 year; and in 
Western Australia, within 17 years. 

In countries not named in the two paragraphs preceeding, 
valid patents are obtainable, as a general rule, if the inven- 
tions are not well known, or in use, within the territory of 
those countries. 

From the foregoing facts, it is evident that, by planning 
the times of application, valid and useful protection may be 
obtained throughout the world without in any way shorten- 
ing the full term in any country. 

The point of law to be considered for revision, is the pro- 
vision of a right of the American citizen to obtain a seven- 
teen years' [Mitent whether he has previously patented it 
abroad or not. Edward P. Thompson. 



LETTERS TO THE EDITOR. 



0*0 CorrewpondenU art requ/etted tobetu brief cm pottibU. The wrtter'e nams 
i§inaU ccuee required «u proof of good faith. 

On reqveet in advanee^ one hundred oopiee of the number containing hie 
oommunication will befumiAedfree to any eorreepondent. 

The editor will be glad to publish any queriee eoneonant vfith the eharacttr 
of the Journal. 

The General Circnlation of the Atmosphere. 

Thb question concerning the origin of the winds, or the general 
circulation of the atmosphere, has been a perplexing one for many 
years, and is not yet completely and fully settled. There are 
so many factors entering into the question, that its solution is 
difficult to comprehend off-hand. Instead of a broad, flat plane, 
upon which idea some conclusions seem to be based, we have a 
globe, and the atmosphere is a complete envelope thereof, having 
almost the same spheroidal shape as the earth, upon which it rests. 
This envelope is made to adhere to the surface of the earth by 
means of gravitation, but not so rigidly that it may not be set in 
motion by the application of heat. The earth revolves on its axis 
daily, and the air revolves with it, although it does not always 
travel at the same rate. 

A body of air at rest for some time, or moving only vrith a very 
slow motion, will soon acquire the direction of motion of those 
parts of the earth with which it comes in contact. When such a 
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body of air moves to the north or south near the surface, it soon 
acquires an eastern or western component of motion ; and if the 
same body of air returns as the upper strata, the eastern or western 
component of motion is re? ersed. 

If the temperature of the entire body of atmosphere, from pole 
to pole and from top to bottom, were the same, it is believed 
there would be no motion whatever of the air. Heat, therefore, 
or difference in the temperature, is the prime factor io the gen- 
eration of air currents. It is maintained by some writers, how- 
ever, that the rotation of the earth upon its axi^, from the west to 
the east, would propagate a current of air, in the opposite direc* 
tion, at or near the equator. But this has not been demonstrated 
to the satisfaction of all. So also it is believed that as aqueous 
vapor gives buoyancy to the air, this might produce some gentle 
breeses. As the sun is the source of all heat, we must look to 
that luminary as the producer of all winds and air currents. If 
the earth's surface were all water, or all land with a homogeneous 
topography, the air currents of the earth would remain almost 
constant and uniform. This continuity and uniformity are broken 
up and interfered with by the various divisions of continents, 
oceans, mountains, sandy plains, etc., and also by the variations 
of the temperature at the same locality at different periods in the 
year. 

As the earth revolves upon its axis, one-half of its surface is 
always in the sunlight and the other half at the same time in 
darkness. The temperature of the former therefore is always 
higher than that of the latter; and the atmosphere tends to flow 
from the one to the other at the surface, and in the upper strata 
to flow in the opposite direction. This is in obedience to the 
known laws of dynamics: 1. That heated air will rise, and the 
vacuum which this tends to produce will be fllled up by cold air 
flowing in at the bottom. 2. As gravity tends to keep the air in 
equilibrium, when a current of air ia observed to be moving in any 
direction, either horizontally or perpendicularly, a like current 
will somewhere be found flowing in the opposite direction, to re- 
store the equilibrium. 

Let us liken the two hemispheres of air (one in the light and the 
other in the dark) to two great thin metallic cups or bowls, each 
enveloping one-half of the earth, their edges touching each other 
and coinciding with a great circle or meridian of longitude. Let 
them be pivoted at the poles, so that they may slide around the 
earth, one following the other. The one in the sunlight we will 
paint white, and the other black ; and they follow each other as 
the earth revolves, the white being always turned towards the sun. 
Again, as the sun always shines perpendicularly to tbe earth's 
surface between the tropics, we find here a broad belt abnormally 
heated ; and we will represent this heat on the white bowl by a 
broad band of bright red, and on the black bowl by a similar band 
of dark brown. Further, in examining the air along the edges of 
the two bowls, we find but little difference in the temperature of 
the two, the air growing colder as we recede from the edge towards 
the centre of the black, and warmer in the direction of the centre 
of the white bowl. We will therefore shade these edges, at flrst 
both nearly alike, but gliding into a dark gray, and then black 
towards one, and a light gray and then white towards the centre 
of the other. Still further, as the sun is annually perpendicular 
at each of the tropics, so the two poles will alternately be in light 
and shade — heat and cold. We must therefore give some slight 
shading to these parts of the bowls, to represent the different 
amounts of sun energy employed to heat the earth at these 
points. 

We have now before us, therefore, most of the factors that enter 
into the production of air currents, or the circulation of the at- 
mosphere. If the air could be seen with the naked eye, as we 
have here colored and shaded these two enveloping bowls, and if 
we could stand upon the moon or some inter-stellar planet and 
look upon the earth, what a grand and magnificent kaleidoscopic 
panorama would be presented to our view I 

The theory of the general circulation of the atmosphere most 
generally accepted is shown in the following extract, taken from 
Buffon's ^* Natural History," which he quotes approvingly from 
Maclaren: ** The unequal distribution of heat over the surface of 
the land and water necessarily disturbs the equilibrium of the 



atmosphere, and produces currents of air, or winds. These cur- 
rents, however various, have been supposed to result from two 
general movements, pervading the whole mass of the atmosphere. 
The heavy and cold air of the temperate regions, having a ten- 
dency to displace the warm and rarified air of the torrid zone, 
generates a current in each atmosphere'' (hemisphere?) '' towards 
the equator. To replace the air abstracted from the higher lati- 
tudes, an upper and counter current flows back from the equator 
to the pole ; and thus the atmosphere, while it performs a constant 
revolution, tempers the extremes of climate, by transporting the 
cold of the frigid zone to the equator, and carrying back the beat 
of the equator to the frigid zone. " A writer on the article * ' Winds *' 
in "Chambers's EncyclopsBdia" says: " When the part of the earth's 
surface which is heated is a whole zone, as in the case of the 
tropics, a surface wind will set in towards the heated tropical 
zone from both sides, and uniting will ascend, and, there sepa- 
rating, will flow as upper currents in opposite directions. Hence 
a surface current will flow from the higher latitudes towards the 
equator, and an upper current towards the poles." Professor 
William Ferrel, author of a '* Popular Treatise on the Winds,** 
published in 1889, practically adopts the above views. This is an 
elaborate work, containing about 500 pages, and is considered one 
of the best authorities on the subjects treated. In Chapter III., 
from page 80 to 162, he gives a detailed and graphic account of 
the ' ' general circulation of the atmosphere." He frequently refers 
to the upper strata flowing *' from the equator to the poles,'' and 
the surface currents flowing " from the poles to the equator,'* etc 
On page 154 he gives a *' graphic summary," as follows : "In the 
preceding part of this chapter it has been shown that if all parts 
of the atmosphere had the same temperature there would be a 
complete calm over all parts of the earth's surface. But that io 
consequence of the difference of temperature between the equa- 
torial and polar regions of the globe, and the consequent tempera- 
ture gradient, there arise pressure gradients and forces, which 
give rise to and maintain a vertical circulation of the atmosphere, 
with a motion of the air of the upper strata of the atmosphere 
from the equator towards the poles, and a counter current in the 
lower part from the poles toward the equator, as represented by 
the arrows in the following figure, and that this of course requires 
a gradual settling down of the air from the higher to the lower 
strata in the middle and higher latitudes, and the reverse in the 
lower latitudes. It has also been shown that. In case the earth 
had no rotation on its axis, this would be exclusively a vertical 
circulation in the planes of the meridians, without any east or west 
components of motion in any part; but that, in consequence of 
the deflecting forces arising from the earth's rotation, the atmos- 
phere at the earth's surface has also an east component of motion 
in the middle and higher latitudes, and the reverse in the lower 
latitudes; and that the velocities of the east components increase 
with increase of elevation, so that, at great altitudes, they become 
very much greater than those at the earth's surface ; while those 
of the west components decrease with increase of altitude up to a 
certain altitude, where they vanish and change signs and become 
east velocities, now increasing with increase of altitude to the top 
of the atmosphere." 

Now the foregoing theory seems to me not to be sustained by 
the facts. It may seem presumptuous in a layman to question 
the conclusions of such great and confessed authorities ; but if I 
am to follow what seems to me to be the truth, I must dissent 
I have a profound admiration for the untiring labors and great 
researches of Professor Ferrel; he has placed the world under 
many obligations for his valuable suggestions; yet I fear he has 
fallen into the same error which has characterized the reascxiiiig 
of all his predecessors. This is not strange or unexpected ; for we 
all know that sometimes grave errors will for generations ran 
through the writings of the most astute and learned men, unde- 
tected. Witness, for example. Lord Bacon's '* Wisdom of the 
Ancients," where his '* explanations" need explaining, and are 
more abstruse and muddled than the mythology of the Greeks 
and Romans. I do not know that what I may here ofiter as tbd 
true theory of the circulation of the atmosphere is new to the sd- 
entific world, as I have not kept full pace with all the new dis* 
coveries. I know, however, that it is not recognized by Profeoor 
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Ferrel, even by a reference; and if it had been proposed, before 
the publication of his book in 1889, I have full conOdence that he 
would have known it, and either endorsed it or attempted to re- 
fute it. But no lover of truth should blindly follow any leader, 
however great; if his reasoning does not convince his understand- 
ing, he should mark out a course for himself, if that be to him the 
truth. 

Any theory of the physical universe, or of any of its parts, 
which will account for the greatest number of known facts in- 
volved, will be most satisfactory and acceptable; and such theory 
will be held and entertained imtil another is discovered which will 
account for more, or all, of the facts. 

Now any theory of the general circulation of the atmosphere 
may be accepted tentatively, as a true theory, which will fully 
explain and account for the following facts : — 

1. The trade- winds of the tropics. 

2. The belt of calms at the equator. 

3. The ascent of the trades to the upper strata at the equator. 

4. Their flow as upper strata toward the temperate latitudes. 
6. The belt of calms near the 80th parallel of north latitude. 

6. The high barometric pressure at this calm belt. 

7. The prevailing south-west winds in the north temperate 
zone. 

8. The source of supply of the trades. 

9. The source of supply of the constant (or prevailing) south- 
west winds in the north temperate latitudes. 

10. The limit of range of the return trades of the tropics and 
the same limit of the upper strata in the north temperate lati- 
tudes. 

11. The calm belt about the 60th parallel of north latitude, if 
there be one, as alleged by some writers. 

12. The location of a calm at the north pole, if there be one, as 
Professor Ferrel believes. 

Now it will require but slight reasoning to prove that a body of 
air starting from the equator can never reach the pole. Take, 
for example, the amount of air included between any two meridians 
of longitude; at the equator, the distance between these lines is 
about or near 70 miles. This body of air, as a return trade or 
upper current, starts moving toward the north. Concede for a 
moment that the earth does not rotate upon its axis. This air in 
its northern flight cannot veer to the right or left beyond these 
lines, for there is always another body of air there on either side 
to prevent it. As the meridians continually approach each other, 
and at the pole unite, it will be readily seen that if the air should 
ever reach the pole under these circumstances, it must be squeezed 
into space where there is no space. The length of the equatorial 
line is about 25,000 miles. The air starts all along this line to 
move northward simultaneously; can it keep on converging, until 
the entire 25,000 miles of air shall be forced into a space repre- 
sented by a dot? It is physically impossible. A miUion cubic 
miles of air cannot be compressed into a pint cup. Conversely, a 
cubic foot of air can cover the north pole ; if this amount should 
endeavor to reach the equator, it must, when it arrives there, ex- 
pand to the extent of 25,000 miles. The theory of Professor Fer- 
rel — the interchange between the poles and the equator — requires 
that the air at the earth's surface in all northern latitudes should 
move southerly with a western component of motion, similar to 
the trades ; but the fact is, as everyone knows, and as he himself 
admits, that in the north temperate zone the surface winds move 
northward with an eastern component of motion; that is, from the 
south-west. This motion is shown by the arrows in the figure on 
page 155 of his book, referred to in the above quotation. Further- 
more, the arrows in the same figure indicate that he would have 
the motion of all surface winds except the trades at the tropics, 
and all the upper strata, without exception, towards the east, 
the surface winds moving north-east, and the upi>er strata moving 
nearly east, but a little north of east; and he endeavors to prove 
this to be true, by elaborate reasoning and mathematical formulas, 
extending over many pages. But this easterly motion of nearly 
the entire atmosphere is directly opposed by another principle 
which he recognizes on paR4 117, where he says: *'This principle 
was recognized by Hadley in his theory of the trade-winds, for he 
states that all motions in any direction must have their counter- 



motions, else the effect upon the earth's surface would be to change 
the earth's rotation upon its axis.*' If it be objected that this, 
reasoning is intended only to apply to surface winds, it may be. 
stated that Professor Ferrel, on pages 98 and 94, seems to recog- 
nize the broad principle that aU motions must have their counter- 
motions, which he terms the ^'condition of continuity." It ia 
difficult to conceive how it is possible that all the upper strata, 
from pole to pole, should move in one direction, and that direction 
east, and so rapidly as to get ahead of the motion of the earth in 
its rotation upon its axis. Where are the counter- currents to all 
these easterly winds? Nowhere, except the surface trade- winda 
within the tropics. What force, what energy is it that causes 
all the winds to flow in one direction, and at so rapid a rate? 
What is their source of supply ? and what is their limit of range 
or destination ? Since their motion, as alleged, is not directly east, 
but a little north and south, in the respective hemispheres, of an 
east and west parallel, will they not ultimately fly off from the 
earth at the poles? The western component of motion of the 
trades, he says, is balanced by the corresponding eastern com- 
ponent of the winds in the more northern latitudes, and there is 
kept up and maintained his ''condition of continuity,*' so far. 
But as there are no counter-currents alleged to correspond to the 
easterly motion of all the upper strata, it seems that his *' condi- 
tion of continuity " is thus destroyed. 

Now to follow the air in all its motions, let us begin at the be- 
ginning of motion ; that is, at the point where the greatest amount 
of energy is expended to produce motion, — at the equator, — and 
follow it in its flight, if we can. Here, as everyone can readily 
understand, the air is heated and rarified by the sun's rays, and 
rises up to the higher altitudes. This necessitates the infiowing 
of colder air from the north and south to prevent a vacuum. 
When the sun's energy has raised the column of air to the limit 
in height, it will then separate in two parts, one fiowing north 
and one south, because of the descent of the temperature gradients 
in those directions. These motions and these causes are recog- 
nized by all authorities (except those who attribute everything to 
electricity), and we thus readily account for the trade-winds, the 
belt of calms at the equator, — the meeting of the two trades de- 
stroying motion, — the ascent of the trades to the upper strata, 
and their fiow towards the temperate latitudes. As the subsequent 
motions of the atmosphere are similar in the two hemispheres, let 
us confine our further pursuit to those of the northern. When 
the upper stratum begins moving northward, it has acquired the 
eastern motion of the earth near the equator, and soon coming 
over portions of the earth with slower motion, it will get ahead of 
the earth and veer to the north-east, — making the return trades, — 
the cause being the reverse of that which produced the south-west 
motion of the trade- winds. As the parallels of latitude grow 
shorter and the meridians of longitude approach each other as we 
go north from the equator, it is evident that this body of air will 
soon become confined into narrower limits than It had at the 
equator; and it will sometime and somewhere happen that it will 
become so heaped up and crowded that its northern motion will be 
retarded, and finally cease entirely. When this happens, it will 
find the line of least resistance down towards the surface, where 
it will go to keep up the supply of the trades, and will then return 
to the equator again. So it may be inferred that this body of air 
will thus continue to make its eternal round in this grand cycle, 
unless changed from i:s course by local causes, topography, un- 
equal distribution of temperature, etc. Its most northern limit ia 
believed to be about the parallel of 80^, and its heaping up and 
downpour will cause both a calm and a high barometric pressure 
at this parallel. ' 

Turning our attention next to the atmosphere in the north tem- 
perate latitudes, we discover that the air to the north of the above- 
named calm belt has a north-east motion at the surface of the 
earth. This eastern component of motion is doubtless produced 
by the same causes that operated to give a north-east motion to 
the upper strata of the tropics. When this body of air haa 
proceeded for some distance to the northward, it wiU also be con- 
fined by the shortening of the parallels of latitude and the nearer 
approach of the meridians of longitude; and, thus meeting with 
resistance in front, it seeks the line of lea€t resistance in the upper 
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air, wbither we follow it in an aaoending corrent. It being per- 
oeived that its departoie rrom the 8(Hh parallel tended to produce 
a Tacuam on that line, this current of air flows back again as 
upper strata in a south-west direction, obeying the same law which 
gives a western component of motion to the trades; when it 
reaches the parallel of 80** and then meets the other body from 
the equator, its further progress in that direction ceases, and it 
pours down to the surface and b^;ins its circuit again. The 
northern limit of this motion is believed to be about the 60th 
parallel. So here we have another body of air, similar to that 
within the tropics, moving in a continuous circuit, but in opposite 
directions. For similar reasons, the atmosphere between latitude 
00^ and the pole will also move in a circuit between those points, 
only the direction of motion will be the reverse of that in the 
temperate zone. The coldest air in this northern zone being pre- 
sumably at the pole, and therefore heaviest, will sink down to the 
surface and move southward with a western component, obeying 
the same laws heretofore given. When it reaches latitude 60^, it 
will meet the current from the south, rise to the upper strata, and 
flow back to the pole. 

These several motions and the entire circulation in the northern 
hemisphere may be better understood by reference to the follow- 
ing figure : — 

N.POLC 



60* N.LAT 



80*' N.LAT 



EQUATOR 




The arrows at the right hand ehow the direction of the surface 
flow, and those at the left indicate the direction of the upper 
strata, in the several zones. 

It is to be understood, of course, that the foregoing theory is 
based upon the assumption of an earth with a homogeneous sur- 
face in both hemispheres; and that any variations from these re- 
sults are due to differences of temperature, topography, etc. The 
existence of these three zones of air currents, with motions as here 
proposed, seems to furnish a full explanation of most of the faces 
known and observed up to date. That there is a belt of calms at 
the 80th parallel, and also a high barometer, seems to be so well 
established that no one can be found with the temerity to deny it. 
If there be an interchange of air between the poles and the equator, 
by a surface flow southward and upper strata flowing north, as 
proposed by Professor Ferrel and others, it seems impossible to 
explain the existence of this calm belt and high barometric press- 
ure at parallel 30, or at any other place between the equator and 
the pole. The air flowing horizontally across any particular 
locality cannot produce a calm or a high pressure at that locality, 
whatever the velocity may be. A calm is produced by the meet- 
ing or parting of winds; a high pressure is produced by a down- 
pour, and a low pressure by an up- pour of the air. 

So, also, the prevailing winds in the north temperate latitudes, 

from the south-west to the north-east, are so well established, that 

it is deemed no evidence is required here to prove their existence. 

Their direction and motion cannot be explained on Professor Fer- 

rel's theory of a southward tendency of the air in that zone at the 

surface. A calm at the pole might be reasonably deducible from 

his theory; but one at the 60th parallel is impossible. 

T. A. Bebehax. 
JCoan* PlMMot, la. May, 18B2. 



Pour- Fold Space. 

Iir the May 18 number of Science, I flnd a very interesting 
discussion of '* The Possibility of a Realization of Four Fold 
Space," being a digest of a paper by Dr. T Proctor Hall. As I 
have not had the pleasure of reading Dr. BbIVb paper, and as I 
have not read any fourth-dimensional literature for quite a while, 
what I am about to say may be old. If not, snd you flnd it wor- 
thy of publication, you may use it. 

All modem thinkers about the Kantian philosophy of the fourth 
dimension of space, have, I suppose, dipped more or lees into 
Professor Zdllner's Transcendental Physics. It looks as if Dr. Hall 
had done so, as his discussion of the knotted-string question and 
the '* plane being** as distinguished from an ordinary three-di- 
mensional mortal, is quite similar to certain illustrations used by 
Professor Zdlloer. 

I think Dr. Hall's idea of trying to get a clear concept of fourth- 
dimensioiuil space, by initial projections from three-dimensional 
space, and then modifying those projections as best we can, is very 
ingenious, and may become a very useful factor in the study of 
the possibilities of four-dimensional space and fonr-dimenaional be- 
ings; and I think he is entitled to great credit for hia clear and 
effective start made in that directioQ. 

I have only one criticism to make about it, which ia that such 
a process would be exceedingly slow, as slow as the buOding up 
of the science of mathematics, or chemistry, or any other science 
which had to start with wholly unknown premises. I do not 
think that the study of four-fold space absolutely requires treat- 
ment of this elementary character. This opinion is based upon 
the following thoughts and inferences, which I have from time 
to time drawn with regard to this fourth dimension, and made 
use of in private conversation with regard thereto. 

1'be so-called universe of matter, as has been repeatedly said, 
is known to us only because there is an unknown x (whether force 
or substance we cannot tell), which successfully resists our attempts 
to penetrate it, whether the attempt be made by the sight, the 
touch, or such power of projectile force as we think we have suc- 
ceeded in bringing under our control. Outside of this resistance 
there is absolutely nothing but inferepce, an inference which 
some philosophers regard as amounting to conviction, and others, 
not. 

When we say a block of granite is impervious or impenetrable, 
we simply announce an inference mentally drawn from impressions 
received by our various organs; and the point which I am novr 
raising is simply this: that the same impressions might be "re- 
ceived, and hence the same inference drawn, under a totally differ- 
ent state of affairs, provided we assume — and we have no reason 
for not assuming — that our standards, such as a foot of twelve 
inches, an inch of three barley-corns, etc., are simply relative, and 
compared with the inflnite universe mean absolutely nothing, in 
other words, are not standards at all. Not to make this too long, 
but to illustrate hurriedly where I have thought, for some years, a 
starting point for the practical demonstration of four-dimensional 
space may be found, let me use an illustration. 

Let us call our granite block a ten -foot cube. Standing in front 
of it we can only see one side; at a certain angle we can see two 
sides. From an elevated point we can see two sides and the top; 
but we can never see, except by the aid of reflectors, more than 
three of the six sides at once. We can easily walk aroond and 
under it, and see the other sides. In other words, and this is the 
key of the whole situation, we can see the whole of the cube suc- 
. cessively but never simultaneously ; and this applies to the inside 
as well as the outside. If this granite block were niiagnified so 
that each dimension was a thousand times what we have assumed 
it to be, it might be a very porous and loosely- jointed structure; 
yet if our eye were placed with increased faculties at a proper dis- 
tance, the phenomenon presented to that eye would be exactly 
that which now shines forth in the ten-foot block of granite, and 
our inference as to its size and structure would be identical with 
our flrst assumption. 

As we have no difficulty in believing that, owing to the revolu- 
tion of the earth combined with its motion around the snn, we 
have been carried many miles through space in the fraction of a 
second which elapses, as we think, between dropping a coin and 



May 27, 1892.3 



SCIENCE. 



305 



picking it up again, why jshould we regard it as an incredibly ex- 
travagant assumption that a correspondingly large space is uncon- 
sciously trayelled over when we walk from one side to the other 
of our granite block? As the glimpse which we get of some of 
the fixed stars is merely a ray of light which has taken many hun- 
dred years to reach us, why should it be an altogether unreasona- 
ble assumption that the light-ray from our granite block may take 
a good deal longer to reach us than we are aware of ? As we 
know, from experiments with birds, that there are sounds too 
high-pitched for our ear to detect, is it not in every way natural 
to expect that there are dimensions which the eye cannot de- 
tect? 

To sum up: As our inferences with regard to the material 
world are rather the result of the limitations of our faculties than 
limitations of so-called matter itself, are we not likely to get ahead 
faster in the effort to broaden our concepts, and with them our 
ability to form concepts, by modifying our inferences than by 
tryiog to project our inferences into an unknown dimension? 

W. P. Pbeblb. 

New York, May 88. 

H. Canrill Lewis's Work on the Glacial Phenomena. 

The following communication from the wife of the late 
Professor Lewis seems to me worthy of publication, both out 
of respect to the writer and for the considerable amount of valu- 
able information which it contains upon a subject that is now 
uppermost in the minds of a considerable porti<m of the geological 
world. I have no doubt that a large circle of your readers will 
read it with great interest. G. F. Wbioht. 

Oberllo, Ohio, May 28. 

PBOFE880B O. FREDEBICK WRIGHT, LL.D. 

Dear Sir: — Yotjr valuable reprint from the Journal of Science 
for January, 1892, on ** The Theory of an Inter-Qlacial Submer- 
gence in England " was duly received this morning, and after a 
careful perusal of its contents I hasten to thank you for your cour- 
tesy in sending it. 

The many questions relative to the causes and extent of the 
great glacial epoch have, with its accompanying phenomena, oc- 
cupied a large share of my thoughts during the past twelve years, 
first, because of its surpassing interest and close connection with 
the solution of some of the most important physical and astro- 
nomical problems of the day; and, second, because I bad the 
pleasure of sharing all my husband's ideas and plans and much 
of his field-work, from the day when he first made your ac- 
quaintance at the Boston meeting of the American Association, 
in August, 1880, to July 17, 1888, when, knowing the pre- 
carious nature of. the malady which had attacked him, he 
gave all his unfinished manuscripts into my care, with the re- 
quest, that, as I knew his inmost wishes in regard to them, 
I would see that they were all completed and published as they 
ought to be. The MS. for my husband's *' Observations on the 
Glacial Phenomena of Great Britain** — so ably edited by the 
Rev. Dr. Croeskey of Birmingham, and covering 1,100 pages of 
foolscap, has been in Washing^n since July last awaiting publi- 
cation. Had it been printed before the paper which you have so 
kindly sent me was written, I think you would have obtained a 
slightly different impression of my husband's later views from that 
expressed in the closing paragraphs. • 

As the importance of clear definition in scientific work of all 
kinds can hardly be overestimated, and as my husband's one wish 
was to learn the truth irrespective of theories, which he regarded 
merely as tentative hypotheses, to be thrown aside when they no 
longer served the purpose for which they had been constructed, I 
think that the term, ' * Correction of some of Professor Lewis's earlier 
working hypotheses," would give a clearer impression of the real 
state of the case than the phrase, ' * Correction of Professor Lewis's 
personal equation," which to the world in general implies a con- 
stant and known element of error in all that an observer sees or 
does, and which must be strictly accounted for in the sum-total of 
his work. 

As no one could be more anxious than I am (except my husband 
himself) that all errors of whatever sort shall be promptly eliminated 



from his life work, and as I have only too good reason for know- 
ing the endless and varied misconceptions with regard to his views, 
which have naturally arisen from the fragmentary reports of his 
European observations that have hitherto been published, I think 
that it may aid not only yourself but the scientific world gener- 
ally if I send you a short synopsis of bis later opinions. These 
are briefiy as follows : — 

With regard to the terminal moraine in Pennsylvania, over the 
last third of which he enjoyed the great pleasure and advantage 
of your companionship, his opinion remained unchanged, that a 
well-defined moraine had throughout the State defined the line of 
the solid ice-front. 

The varying line of bowlders, scattered about as plums over a 
pudding, found considerably south of the moraine at different 
points in the western portion of the State, and which you both 
decided to name ^* The Fringe," he at first suggested (see Report 
Z) had been caused by a projection of the upper layers of ice — 
which move more rapidly than those beneath them — over the 
lower layers, which, as the ice rose hundreds of feet higher than 
the moraine at its base, would naturally and in accordance with 
its proper motion project the bowlders on the surface lying beyond 
the moraine line. 

This view, however, was merely a tentative one, as he himself 
confessed (see Report Z), and he abandoned it in 1886, as his in- 
vestigation of the English glacial deposits drew toward a close. 

From many similar instances of *' fringe" observed in Great 
Britain, and also in Switzerland and northern Italy, he was thor- 
oughly convinced that the phenomena in each case that he himself 
examined had been caused by the damming back of streams fiow- 
ing toward the ice-front and forming bodies of water of varying 
size and depth, which he called *' extra- moraine lakes." 

Full details and diagrams relating to his studies of these will 
be found in the l^thcoming volume, and also his application of 
them to the phenomena observed in western Pennsylvania, where 
like features occur. The deposit of bowlders over the beds and 
along the edges of these extra-moraine lakes he held to be largely 
due to the drifting and melting of detached bergs, or cakes of ice, 
from the foot of the glacier, in which the debris had been frozen, 
or on whose surfaces the bowlders had been perched. 

I do not remember my husband at any time thinking that ** the 
fringe was the remnant of an earlier and distinct glacial period," 
though in the Old World he found in many places very clear evi- 
dence of there having been an advance or retreat, and a second 
advance of the isc^ted or coalescing streams, which together 
gave rise to the phenomena of the great glacial period. 

I do, however, recall his frequent statement that never in any 
of his personal observations in America, Lreland, Great Britain, 
Switzerland, or Italy had he found a single instance of a glacier, 
ancient or modern, which had not at the time of its greatest ex- 
tension been marked by a moraine at the foot of the solid ice, 
though these moraines often showed the greatest variety of form, 
from a low, fiat deposit of gravel, sand, or till, from a few feet to 
a mile in width, and from a tiny ridge over which a man could 
easily step to the gigantic drift hills of northern Italy. 

Exceptions to these observations occurred in cases where the ice 
moved from the land into the sea, as on the south side of the 
Killarney ice-centre, on the west side of the Clare Mountains, and 
in other instances, of which he himself has left a full description. 
The moraine in some portions of western England was much dis- 
turbed by the alternate elevation, depression, and re-elevation of 
that section of the country during the period of maximum glacia- 
tion, which caused a mingling and inter bedding of morainic and 
marine deposits. Special stress should here be laid upon my 
husband's qualifying expression, **in my own experience," for he 
never at any time denied that a glacier ever had existed, did now 
exist, or could exist in the future without being bounded by a 
terminal moraine; he simply said, ** I, personally, have been un- 
able to find one." 

With regard to your own admirable work in the State of Ohio, 
and beyond it toward the Mississippi valley, where the ice-front 
had not been marked by any definable moraine, — owing to its hav- 
ing gradually lost momentum and become very much attenuated 
in passing over a long, wide, and gently sloping plain till practi- 
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callj nothing remaiDed of it, — my h asband was fnny prepared to 
accept the condnsions to which you had been led for that par- 
ticular section of the country, as yoo will see from the notes ap- 
pended to his English work. 

In Ohio a set of conditions occur wholly onlike anything which 
my husband himself had seen in his glacial work, and making the 
allowance for a different glacial behavior, soch as these conditions 
demanded, he felt that your own opinion with regard to them 
was the most logical he could reach at that time. In England, 
Wale^, and Ireland a terminal moraine everywhere bounded the 
absoJute ends of the separate or coalescing tongues of ice, exeept, 
as I have stated, where the ice had passed off to sea, or the mo- 
raine deposits had been disturbed by contemporary or subsequent 
watec action, of which, in either case, there was always more or 
less distinct evidence. The moraine lines mentioned in your paper 
are a)l given in full in my husband's sketch of '' The Terminal 
Moraines of the Great Glaciers of England,*' published for the 
Meeting of the British Association in Manchester in September, 
1887 ; and his later opinions as to the origin of the " fringe " will 
be found in a similar article on *'Some Great Extra-Morainic 
lakes in England and North America at the Time of Maximum 
Giaciation." 

My husband distinctly held that the maximum submergence in 
the West of England had attained a depth of from 460 to 500 feet, 
but had not reached that of 1,000 feet or more, as claimed by 
some of the leading British geologists. 



Another point to be emphasized is timt in my ImdMHid'a mind a 
terminal moraiiie showed the halting-place of the solid ioe only 
at the time of its greatest extension, and did not define or limit 
the irregular drift-covered areas in many instances found lying 
beyond it, which were due to the action of drainage-atreama, ice- 
bergs or the deposits in temporary lakes. 

As I have elsewhere stated, the first and only instance my hus- 
band ever saw which led him to believe in the existence of a 
large ice-stream (whether local or otherwise remains to be deter- 
mined), between which and the glacial epoch as vast an interval 
of time had elapsed as that which separates the glacial period 
from the present day, was found in the deposits on Frankle; 
Hill, near Birmingham. It was his intention, had he remained in 
this world, to make a thorough re-examination of all England, lest 
similar deposits had elsewhere escaped his notice; but he never at 
any time associated the Fraokley Hill till and gravel with the 
'* fringe" of the glacial period, from which it was wholly distinct 

Permit me to say in closing that the unlimited courtesy and 
generosity shown me by Dr. Crosskey and many others among 
the English geologists— some of whom are entirely opposed to my 
husband *s conclusions— are l)eyond all praise and any acknowl- 
edgment which it is in my power to give. If, when I have in 
future to turn to my own countrymen for aid in finisbing my 
husband's MSS. rehiting to the geology of the New World, I ex- 
perience even a fraction of the kindness which has surrounded 
me in England, I shall have nothing left to desire. 
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Ezchangea. 

[Preeof charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

Taxidermist going out of buainess has qaantity of 
finely-moanted specimens of North American birds, 
mammals and reptiles and skiss of birds for sale, 
including a fall local oollectioa of bird skins, show- 
ing some great rariations of species; also qaantity 
of skalls with horns of deer and moantain sheep, 
and mounted heads of same. Will giye good ex- 
change for Hawk Eye camera with outfit. Apply 

aickly to J. B. Thurston, 966 Tonge St., Toronto, 

anada. 
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For exchange.-~A fine thirteen-keyed flute in leather 
covered case, for a photograph camera suitable for mak- 
ing lantern slides. Flute cost (sj, and is nearly new. 
U. O. COX, Mankato, Minn. 

Te exchange ; Experiment Station balletins and 
reoorts f or bolletins and reports not in my file. I 
will send list of what I haye for exchange. P. H. 
BOLFS, Lake City, Florida. 

Finished specimens of all colors of Vermont marble for 
fine fossib or crystals. Will be gt^en only for valuable 
specimens because of the cost of polishing. GEO. W. 
PERRY, State Geologut, Rutland, Vt. 



For exchange. — Three copies of "American State 




of the Institution of the Sabbath I>ay, Its Uses and 
Abuses," bv W. L. Fisher, 1859; ** Humorous Phases of 
the Law," oy Irving Browne; or other works amounting 
to value of books exchanged, on the question of govern- 
mental legislation in reference to religion, personal liberty , 
etc. If preferred, I will sell '^American State Psuiers, 
and buy other books on the subject. WILLIAM AD- 
DISON BLAKELY, Chicago, III. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog. to x-xom^.),^ platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Stlliman*t yournal^ 
1869-1885 (69-71 bound); Smithsonian Reports, X854-X883; 
U. S. Coast Survey. 1854-1869. Full particulars to en* 
quirers. F. GARDINER, JR., Pomfret, Conn. 

Wsmted, in exchange for the following works, any 
standard works on Surgery and on Diseases of Children: 
Wilson's ^'American Ornithology," 3 vols.: Coues' '^Birds 
of the Northwest" and '* Birds of the Colorado Valley," 
9 vols.; Minot*s " Land and Game Birds of New Eng- 
land^' Samuels' *' Our Northern and Eastern Birds;*' all 
the Reports on the Birds of the Paafic R. R. Survey, 
bound m 9 vols., morocco; and a complete set of the 
Reports of the Arkansas Geological Survev. Please eive 
editions and dates in corresponding. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 

To exchange Wright's ** Ice Age in North America " 
and Le ContPs '*EIemenu of Geology" (Copyright x88a) 
for ^'DarwinUm," by A. R. Wallace, ^Origin of Species,'^ 
by Darwin, **Descent of Man," bv Darwin, ^'Man's 
Place in Nature," Huxley, ^^Mentsu Evolution in Ani- 
mals," by Romanes, '*Pre-Ad»mites," by WinchelU No 
books wanted except latest editions, and books in good 
condition. C. ,S. Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 
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Any ftrwn sttkimg a potition for mhicJk h* is fmmli- 
fisdoy kUteitntifie aitainmtntt^ arany^^r'scm se&kiui 
»0m* 01U t» /Ui amnion 0/ this character^ be it thai 
o/a teacher e/tctence^ chemist^ draufkttimun^ or tehjU 
met, may have the ' IVamt ' ituerted under thde head 
FKBB OP COST, if ht gatitjies thepuhiteker of the tmii- 
a6ie character e/his appiieatien, A my perean seehimg 
in/ertmatien en amy scientific fuestien^ the address tf 
amy sciemtifie man^ or ^he cam in anv way use this 
ce/umn /er a pmrpose cemenaut with the suUmre ef 
the paper ^ is cerdial y invited te do se. 
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ANTED.— By a young man, a Swarthmore Col 
lege Innior, a position as principal of a public 
hi^ school in one of the Gulf States, or as instmetor 
in Dotany, phvsiologv, and geology in an aoademj 
or normal scnooL Address B., cax« of Ubraclaa, 
Swarthmore College, Penn. 

ANTED.—A teacher of Gtoology who Is familiar 
with the fossils of the Hamilton Group, as 
instnictor of Geology daring July next at the Natu- 
ral Science Camp on C^anandaigua lake. Apply to 
ALBERT L. A&ET, Director, 829 Avertll Ave^ 
Boc hester. N. Y. 

ANTBD.-~To act as correspondent for one or 
two daily or weekly papers. Hare worked on 
paper for about two years Would like a position on 
editorial staff of humorous paper. Adoress GEO. 
C. MASON, 14 Elm St., Hartford, Conn. 
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TRANSLATOR wanted to 'read Qerman architec 
tural works at sight (no writing). One familiar 
with technical terms desired. Address *'A./*Box 
149, New Tork Post OlBse. 
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ANTED.— A position in a manufactarlng estab- 
lishment by a manufactarlng Chemim of in- 
Tentire ability. Address M. W. B , oare of Sdenet, 
874 Broadway, N. Y. 

ANTED.— Books on Anatomy and Hypnotiim. 
Will pay cash or give similar books in ex- 
change. Also want medical battery and photo oat- 
fit. DB. ANDBBSON, 182 State street, Chicago, UI. 

ANTED.— A college graduate with some normal 
training, to teach the scienoea, at $1,800 per 

J ear, in a Southern college. A Baptist or a Method- 
it preferred. Must sJso be a flmt-<slass Latis 
scholar. A. H. Seals, Box K, MllledgeTiUe. Ga. 

A PROFESSORSHIP in Chemistry Is wanted bv 
one who had had five yeara^ experience In XhsX 
capacity. Would prefer to give instmotion bj 
lectures and experiments rather than by text-book 
methods. Would like a position in a ooUege or uni- 
verslty where there is a good student^s laboratorr- 
Special points of strength claimed are: ri> Thoroagfc 
control of a class and good order dunng lectoivt 
and recitations. (8) Accuracy In experlme&tine 
with chemicals and skill in the manlpttlatlon « 
chemical apparatus. The permission of severs! dte- 
tlnguished educators has been given to refer to 
them if required. Would not oare to aoeept a po- 
sition paying less than 91.600. Address B B , oare 
of Scieno^t 874 Broadway, New York. 

A DDBE88 WANTBD.— Will some one pleaas send 
r\ the addreas of the Secretary of the AmeiieaB 
Phlloiogloal Society. Also that of Herbert Sesiwer- 
"ADDISON," Boom 84, 164 Madison sCcUoigo!^ 
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As tbe publication of this telWr ma; serre to elucidate mj bus- 
band'a vicKS and to explain what hia exact poeition wa« with 
regard to tbe leading qoestionB of tbe da^ in glacial geology, 
pending the publication of hia own work, I Bball be greatljr In- 
debted if 70U will inBort it at anch a place in your detailed defense 
of hia viewB aa jonr own greater wiadoni ahall direct. 

Again thanking yon for your interesting and valaable paper, 
believe me to be, with regard. 

Faithfully youra, 

Julia F. Lewis. 

H»M1 Luif , HsldelboTK. 



AMONG THB PUBLISHERS. 
The fourth number erf the "Columbia ColleKe Studies in 
Political Science, " completing the firat volume of that seriee of 
naonographe, la entitled "The Financial Hiatory of Massachueetts 
from the OrganiEation of the Haaaachusetia Bay Company to ihe 
American Bevolution," by Charles B. J. Douglas, Ph.D., Selig* 
man Fellow in Political Seience in Columbia College. Doctor 
Douglas, before be returned Eaft some four or five jeare affo to 
take charge of the work in history and English literature in Ihe 
Brooklyn Boya' High School, was proprietor and managing editor 
of the U-aivernt^, a weekly literary and critical jonmal of Chica- 
go, since merged in nrtity, the well-known liberal religious 
weekly of that city. The University, during the two or three 
years of its separate exiatence, gained a high position ai an inde- 



pendent medium of scholarly diacuaeion. Beeidea Doctor Doug- 
las, then an instmctor in the University of WiKOnsin, its editor- 
ial staff included tbe late Professor Alexander Winchell, of the 
University of Hicblgau; Professor William H. Payne, now chan- 
oellor of tbe UDiversity of Nashville; Professor Charles K. Adams, 
lately president of Cornell University, and Professor Oeorge W. 
Knight, now of the Ohio State Univeni^, all of whom ccmtrib- 
nted to each number. Complete volumes of the (7niiwrttty are 
now excesaively rare. 

— The next annual meeting of the Boyal Society of Canada 
will be held at Ottawa on May 81 and following daya, and will be 
opened with tbe usual inaugural addresa by the President, tbe 
Reverend Abb« Laflamme. Amongst tbe papers to be preeented 
the following are of scientific interest: In the section of English 
literature a vocabulary of the language of tbe Beorblcks, or Red 
Indians of Newfoundland, by tbe Rev. Dr. Patteraon, and a gram- 
mar and dictionary of the language of the Haida Indiana of the 
Queen Charlotte Islanda, by Rev. Chaa. Hamilton of British Col- 
ambia; in tbe Physical section, "The Fundamental Hypothesis 
of Abstract Dynamics," by Profeaaor J. Q. HacQregor; "Long 
Columns," by Profeaaor Bovey; and "On a New Form of Appli- 
cation Qoniometer," by Professor Chapman ; and in the Oeological 
and Biological section, " The Fossila of the Hudson River For- 
mation in Manitoba," by J. F. Whiteaves, and " On the Correla- 
tion of Early Cretaceous Floras in Canada and tbe United States, 
and on Some New Plants of thia Period," by Principal Sir William 
Dawson. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BBOADWAT, HEW TOBK 
JV8T READY. 

THE LABRADOR COAST. 

A Journal of two Summer Cmises to that 
region; with notes on its early discovery, 
on the Eskimo, on its physical geography, 
geology and natural history, together with 
a bibliography of diarts, works and articles 
relating to the ciyil and natural history of 
the Labrador Peninsula. 

By ALPHEUS SPRING PACKARD, M.Dm Ph.D 
S^*, 618 pp., $8.60. 

M, D, C. HODGES, 874 Bfpadway, M, Y, 

THE RADIOMETER. 

By DANIEL S. TROT. 

This contains a discussion of the reasons 
for their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, postpaid, M cenU. 

N. D, C. HODGES, 874 Broadway, N. Y. 

AUTHORS AND PUBLISHERS. 

Material arranged and oompiled for all kinds of 
works, ezoeptlnc flotioa. Statistics a speoialty. 
Indexing end ostalogning. Address Q. S. BXYBB, 
885 N. mti Street, PUladelphia. 



TO THE READERS OF SCIENCE. 

PUBLISHER'S ANNOUNCEMENT. 



OUR PLANS. 

WiTHZX the past six months the use of Seienee hj 
sdentlflo men and women as s medium for prompt 
publication and weekly discueeion, hes Increeeed 
very materially, so that the pages are now well 
filled eaoh week with original matter. As the num- 
ber of those promising contributions ie increasing 
at the rate of three cr four each day, It cannot be 
long before Seienee at Its present else will be too 
small for the amount of matter offered. We hare 
under consideration therefore an enlargement of 
the paper by one-half, but must first leam the tem- 
per of our constituency as to an advance in price to 
$&00, which was the subscription price from the 
start for four years, up to June 80, lfl87. Further, to 
carry out the proposed enla»>gement. we shall need 
five hundred additional aubecribers. If you are not 
already a subscriber, are you willing to aid in mak^ 
ing Seienee more worthy of American scientific work 
by becoming one? 

It goes without saying, that the demand for sden- 
tifio literature is limited, when compared with that 
for literature which is more to the public taste, so 
that the receipts of most of the Scientific Journals, 
In this country, do not pay quite for their printing 
and paper, to say nothing of the other Items of ex- 
pense. We say this merely to emphssise the fact, 
that generous and prompt support must be ac- 
corded this a:ove if it is to succeed. 
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Jan. 1, ztgB. 
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Actinism. 
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from. 
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INSECTS AND INSECTICIDES. 

A PRACTICAL MANUAL, 

Concerning Noxious Insects and the Methods 
of Preventing their Injuries. 

By CLARENCE M. WEED, 

Professor of Entomology and Zoology, New 
Hampshire State College. 

1¥HAT IS SAID ABOI7T IT. 

" I think that you have gotten together a very 
nsefal and TaluaSle little book/'— Dr. C. V. Riley, 
U. S. Entomologist, Washington, D. C. 

" It is excellent.'^— James Fletcher, Dominion En- 
tomologist, Ottawa, Canada. 

*' I am well pleased with it/'— Dr. F. M. Hexamer, 
Editor American Agriculturist, New York. 

" It seems to me a good selection of the matter 
which every farmer and fmit grower ought to have 
at his immediate command.''— Prof. S. A. Forbes, 
State Entomologist of Illinois, Champaign, 111. 

** A good book, and it is needed."— Prof. L. H. 
Bailey, Cornell Unlyersity. 

" It is ene of the best books of the kind I have 
ever seen."— J. Freemont Hickman, Agriculturist, 
Ohio Experiment Station, Columbus, Ohio. 

*' I shall gladly reoommend it."— Prof. A. J. Cook, 
Michigan Agricultural College. 

Price, $1«25. 

Bent postpaid to any address on receipt of price. 
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Dispeller. So far as known, the dissipation 
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PUBLICATIONS. 



THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBLIOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OP THE LABRADOR PENINSULA. 

By ALPHEUS SPBIHG PACKARD, I.IX, Ph.D. 

Sportsmen and omitbologlflts will be interested in 
the list of Labrador birds by Mr. L. W. Turner, 
which has been kindly rerised and brouRht down to 
date by Dr. J. A. Allen. Dr. 8 H. Scudder has con- 
tributed the list of butterflies, and Prof. John 
Maooun, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pains has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Fninz Boas and others for sereral titles and impor- 
tant suffgestions; and it is hoped that this feature of 
the book will recommend it to collectors of Ameri- 
cana. 

It is hoped that the rolame will serre as a guide 
to the Labrador coast for the use of travellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those mterested in geo^nraphlcal and histori- 
cal studies. 

518 pp., 8«>, $3.60. 



RAGES AND PEOPLES. 

By DANIEL G. BRINTON, M.D. 

"The book is good, thoroughly good, and will long 
remain the best accessible elementary ethnography 
in our language.'^— 371m ChritHan Union, 

'*We strongly recommend Dr. Brlnton^s * Races 
and Peoples ^ to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats in the English language." 
—Asiatic Quarterly. 

**His book is an excellent one, and we can heartUv 
recommend it as an introductory manual of ethnol- 
ogy."— 3^ Maniet. 

"A useful and really interesting work, which de- 
serves to be widely read and studied both in Europe 
and America."— Sn^Mon (Eng.) HeraM. 

"ThisTOlume is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superficial, 
>s Tcry well the complete field of humanity."— 
Tew York Timet. 



"Dr. Brlnton Inrests his scientific Illustrations and 
measurements with an Indescribable charm of nar- 
ration, so that *Baoes and Peoples,^ avowedly a rec- 
ord of disoovered facts, is in reality a strongstim- 
ulant to the Imagination."— Philadelphia JhibUc 
Ijedger, 

"The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic nadhkg.^^—Fhuadelphia Timet. 

Price, pcMtpald, ^l.Tft. 
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THE MODERN MALADY ; or, Suf- 
ferers from ' Nerves.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranki of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ijoiorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12**, 184 pp., $1.50. 



THE WINNIPEG COUNTRY; 

OB, 

R0U6HH6 rrwrrH u eclipse pirty. 

BY 
A. ROCHK8TBK FBLI^OW. 

CS. H. SOTJDDEB.) 

With thirty-two Ulustrations and a Map. 

120. $1.60. 

' "The story Is a piquant, good-humored, entertain 
Ing narratlTe of a oanoe voyage. A neater, prettier 
book is seldom aeexL^^^Literary World. 

"This is a sprightly narrative of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding."— Boston Tranacript. 

** The picture of our desolate Xorth-westem terri- 
tory twenty-flve years ago, in contrast with its 
clTilized aspect to-day, and the pleasant features of 
the writer^s style, constitute the claims of his little 
book to present attention.*'— TTie Dial. 



THE AMERICAN RAGE. 

By DANIEL G. BRINTON, M.D. 

" The book is one of unosaal interest and value.**— 
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AN ARCHITECTURAL SCHOLARSHIP FOR PHILA- 
DELPHIA. 

The attempt now being made in Philadelphia to found an 
Architectural Travelling Scholarship in connection with the 
University of Pennsylvania is a most interesting incident in 
architectural education. The value of travelling scholar- 
ships for study abroad has long been recognized in the older 
architectural schools of the country. Boston has two, and 
so has New York, in both of which cities they form not only 
the richest prizes for the student, but are the climax to the 
scheme of education. In Philadelphia rather a different 
tack has been taken. Though the Architectural School of 
the University of Pennsylvania is one of the youngest in 
the country, it has, within a few years, become so firmly 
established as to be able to make an appeal to the people 
of Philadelphia for the endowment of this most important 
enterprise. 

The success of this movement will mean much more than 
the addition of one more attraction to the already rich list 
brought to the University through the energy and tact of 
the provost. Dr. William Pepper. Important as it is for 
the future of the architectural school, it is much more im- 
portant in indicating a new and healthy growth of archi- 
tectural appreciation in a city which has long been a by-word 
among architectural critics. However great may be the 
merits of some Philadelphia buildings, its architecture, as a 
whole, is much below the standard of other American cities. 
That the large amount necessary to found a Travelling 
Scholarship should be raised there, shows an increased ap- 
preciation of the SBstbetic side of architecture, which the 
buildings of the city scarcely indicate. This movement, 
however, shows that at foundation the status of Philadelphia 
architecture has been greatly underestimated. It shows that, 
thougii Philadelphia architecture may not always be what it 
should be, the architectural ideas prevalent in that city are 
just what might be expected in any cultured community. It 
shows an interest in the art that will work wonders in de- 
termining the future architectural standing of the city. 

And this is what the scholarship is hoped to accomplish, 
though in another way. Limited to draughtsmen of Phila- 
delphia and Pennsylvania, the year devoted to foreign study 
cannot but be highly beneficial to the city and State. The 
training in the architectural schools is wholly preliminary 
to professional work. Unlike the medical schools, they do 
not undertake to turn out finished graduates, ready for busi- 
ness, and prepared to design great monuments of art and 
genius. The architectural graduate, on leaving his school, 
is only prepared to begin his professional studies. Not only 
has his preliminary work been directed towards this point, 
but it has afforded him perhaps the only opportunity in his 
life to become acquainted with the relative merits and forms 
of every style of architecture. Every day architects are 
specializing their work more and more, and limiting their 
activity to some one particular style, or perhaps to some one 
phase of a style. The draughtsman in the office has, there- 



fore, no opportunity to become acquainted with any style 
save that upon which his employer is engaged. His ideas 
centre in one direction; like the partly-educated man, his 
horizon is limited, and possibly in the most unfortunate 
manner. 

It is here the value of the school training in the history 
of architecture comes in, for by this means the student is 
enabled to review the entire history of architecture under an 
intelligent and unprejudiced guide. He does not learn to 
design in every style, — at least he should not, — he does not 
learn the minutiss of every school, nor practise eclecticism, 
the most barbarous of all architectural sins. He is simply 
storing his mind with images of great and beautiful build- 
ings, just as the student of literature — to make a somewhat 
unnecessary comparison — stores his mind with the beautiful 
thoughts and styles of the master poets. Now if to this is 
added a year of foreign study, in which the best architectural 
products of man can be studied in the monuments them- 
selves, in which practical problems of great magnitude can 
be seen in their actual solution, in which the realities of 
architecture can be appreciated in a more real manner than 
is possible from photographs and descriptions, and the stu- 
dents see and study architecture in its monumental aspect, 
the benefits from such a course may be readily seen. There 
results a broadening of mind, and a keener appreciation of 
architectural art than can be had by other means. This is 
the value of architectural travelling scholarships, and this is 
why the movement by the University of Pennsylvania means 
so much for that city and the State. 

It must not be inferred that study abroad will make 
dreamers of our architects, or instil foreign ideas in place of 
native conceptions. We may not build cathedrals or palaces 
or great monumental structures, but these edifices show how 
very great architecture can be, and illustrate methods and 
forms which can be studied in no other way. Refreshed 
from a study of foreign architecture, the American student 
is better able to grasp the conditions which surround the art 
at home. He has seen what architects in ages less rich in 
knowledge and mechanical appliances have accomplished, 
and though his own problems may be different, the example 
of former work spurs him on to better attempts. We hear 
a good deal about American art for Americans, and the 
futility of sending American artists to Paris to study. For- 
tunately, we hear less of this than formerly, and we shall 
hear less as the value of foreign study is appreciated. There 
is no cry for American architecture for America, but the 
value of foreign study to the architect is quite as valuable, 
quite as useful, quite as necessary, as it is to the painter or 
the sculptor. A year abroad is not for the purpose of learn- 
ing how to copy foreign buildings, but to see and study 
architectural masterpieces. To borrow a previous illustra- 
tion, the student of literature does not study Shakespeare 
with the hope or thought of imitating him, but of gaining 
some helpful insights into the masterpieces of literature. It 
is on this principle the architectural scholarships are founded. 
And it is on this the University of Pennsylvania makes its 
appeal for a Travelling Scholarship. Babb Febbxb. 

New York. 
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ARTESIAN WELLS IN IOWA. 

The demand for artesian waters in the State of Iowa is 
not to be connected with unfavorable climatal conditions. 
The State is well watered ; a considerable number of rather 
large streams and innumerable smaller ones combine to make 
it, from a hydrographic standpoint, unique among prairie 
States. The annual rainfall is a little more than thirty-6ve 
inches, and chiefly comes at a time of year when every crop- 
necessity is fully supplied. The main grounds upon which 
artesian waters are sought, therefore, are, first, the con- 
venience of such flows for farm and urban use, and, second, 
the supposed purity of such waters. These are the prime 
reasons which Lave induced exploratory drilling, the 
chief results of which it is the purpose of this notice to 
record. 

About four-fifths of the area of Iowa has now been demon- 
strated to possess artesian conditions. Most of this area lies 
northward of a line which may be drawn across the State, 
in a north-westerly direction, from near Keokuk to Sioux 
City, except in the igneous area indicated below. South of 
this somewhat arbitrary line but one or two artesian flows 
are known ; these appear to be connected with the Nebraska 
artesian area, and are in the fmmediate neighborhood of the 
cities of Omaha and Council Bluffs. By reference to the 
sketch-map accompanying, it will be seen that the greater 
number of the wells lie along the DesMoines River or its 
tributaries ; this distribution, which is well marked, is to be 
correlated with the distribution of the great terminal mo- 
raine, within which most of these wells are situated. This 
peculiarly interesting feature is further discussed beyond. 
The very deep and permanent artesian wells lie mainly east 
and north of the line above mentioned ; or, better still, east of 
a line drawn north and south through the city of Ottumwa, 
No. 169 on the map. With but a single exception, that at 
Washington, No. 54 of the map, these deeper borings furnish 
abundant flows of water. But there are also, east of this 
north and south line, two smaller areas of shallow wells 
whose characters are essentially identical with those exhibited 
by the wells within the terminal moraine. One of these lies 
along the Iowa River (see map, Nos. 60-66, etc.); the other, 
and by far the smallest single artesian area in the State, is 
in the valley of the Wapsipinnicon River, in Bremer County 
(see map, Nos. 11, 12, and 42). The shallow wells, there- 
fore, constitute well-defined g^ups; the deep wells are widely 
scattered. 

It has been found convenient to classify the Iowa artesian 
wells in terms of the geological structure which they exhibit. 
To the shallow wells, those that form groups and which 
present similar geological sections, the term '' glacial 
wells," or wells of the first class, has been applied. To all 
others, no matter what may be the geological age of the 
strata into which they may pass or in which they end, 
the term **deep wells," or wells of the second class, may be 
appropriated. There is no distinguishing mnemonic on the 
map, by which these wells may be differentiated. 

A few important deep borings have been made, in various 
parts of the State, but more particularly in the north-western 
and south-western portions, in which artesian waters were 
not found. But, in the greater number of these borings, 
the water rose to constant heights, always, however, some 
distance below the top of the boring. These are called on 
the map *'deep wells not artesian," and are indicated by a 
specific mnemonic, as in the Glen wood well, in south-western 
Iowa (see map, No. 120). 



In depth the glacial wells range from forty feet to two 
hundred and fifty feet in a few cases; this feature is depen- 
dent on the relations of the borings to pre-glacial drainage, 
on the one hand, and to the thickness of the morainic mate- 
rials, which is a variable, on the other. A generalized sec- 
tion may be given as follows from the sequence disclosed in 
Hancock and Wright Counties : — 

Sou 1-5 feet. 

Bowldery olay, wlUi water 10-60 feet. 

Bluish, bowldery fUoiel cUjb 80-18 ' feeu 

Sand and grayel 8-SO feec 

Sand and grayel, with water l&-aB feet. 

These materials are irregularly distributed over the surface 
of the State, and exhibit a variable relation. However, 
whenever the gravels and sands of the lower series are 
reached, especially in the valleys of the larger streams 
within the terminal moraine, fiowing wells are likely to be 
obtained. 

The deeper artesian wells, or those which present the char- 
acteristic feature of penetrating the country rock, are typified 
by the following section, which is that of the deep artesian 
well at Cedar Rapids: — 

No. Feec 

1. Dark-gray limestone 50 

2. LIglit-f ray Umeetone 85 

8. Gray llmeetone 40 

1 4. Coarse-grained, reddish-brown limestone 65 

> 5. CkMurse, brown, and very porous limestone 60 

0. Ooarse, llgbt-brown limestone, mixed with shale 80 

7. Shale 90 

8. Cocffse, dark-gray limestone 85 

9. Cocurse, light-gray limestone 45 

10. Tough, blue day soo 

11. Beddish-brown sandstone 806 

18. Shale 5 

18. Dark, Uulsh-gray sandstone 65 

14. Shale i 

15. St. Peter's sandstone 50 

16. Gray sandstone 74 

M7. Brownish sandstone 40 

> 18. Coarse-grained, porous, brown sandstone 970 

19. Light sandstone sg 

80. Dark-colored and hard sandstone 42 

81. Brown, very dose-grained and hard sandstone 141 

81. Blue day 100 

88. Sort, reddish-brown sandstone 16) 

24. Potsdam sandstone aoo 

8& Bedsandstone 75 

1 Contains water. 

Over the eastern third or more of Iowa, east and north of 
the line drawn from Keokuk to the vicinity of Sioux City, 
as ahove mentioned, thence north-easterly to Worth or 
Mitchell Counties, the St. Peter's Sandstone may be reached 
in deep wells, and flowing water found. North of that part 
of the line which extends north-easterly from Sioux City 
flowing water will not be found, if the indications of the 
strata penetrated in the Hull, Sioux County, wells are re- 
liable. From that place igneous rocks, presenting a volcanic 
facies, have been submitted to us. 

The south-western part of the State, that is, all that part 
of Iowa which lies south of the first arbitrary line above in- 
dicated, will not furnish artesian waters. The section^ wbich 
is given elsewhere, of the Glen wood deep-boring furnishes 
the most complete vertical section of the carboniferous rocks, 
which is exhibited in Iowa. It further affords no hope that 
artesian waters will be reached at reasonably profitable depths 
in that portion of the State. 

Headers of Science who may be interested in the details of 
an investigation, of which this notice is a brief abstract, may 
receive the full paper on addressing the Iowa Weather and 
Crop Bureau, DesMoines, Iowa, under whose auspices the 
work has been done. E. EIllsworth Call. 
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REVIEW OF THE ORIGIN OF THE BASINS OF THE 

GREAT LAKES.' 

The origin of such prominent features as the Great Lakes 
has a general interest to others as well as to geologists; hut 
even phenomena so comtnonplace are not always readily ex- 
plained. The delay in this case has heen largely due to the 
want of information that could only be obtained by numerous 
borings, accurate levelling, and other data obtainable in 
regions where few active workers in surface geology have 
been carrying on their investigations. To these causes may 
be added a qtuisi satisfaction with favorite theories, to which 
facts are often moulded. 

A score of years ago the mysterious agent which formed 
the lake basins assumed the guise of glaciers digging out 
new troughs or fashioning older ones. This plausible hy- 
pothesis received consideration, as it was championed by Dr. 
J. S. Newberry and other eminent men. At that time, and 



merged in them These phenomena were first emphasized 
in America by Dr. J. W. Spencer, and were sufficient to 
disprove the hypothesis, even if no other had been available. 

The amount of glacial erosion demanded was more than 
could be accepted by many glacialists. Accordingly Dr. T. 
C. Chamberlin accounted in part for the lake basins as 
due to depressions produced by glaciers accumulating to a 
greater thickness over preglacial valleys, but that with the 
retreat of the glacier the waters left in the basins still de- 
pressed the earth's crust The demonstration of such a 
theory could scarcely be hoped for. It not only begged the 
question, but in doing so it did cot consider that the pre- 
vious removal of the hundreds of feet of rock, in forming 
the accepted valleys, ought to have permanently produced 
the opposite effects upon the earth's crust to that of the 
small quantity of water left in the basins, especially as the 
basins were sometimes shallow and sometimes cbanael-like. 

These theoretical explanations showed the necessity for 




for years after, the extraordinary erosive power of glaciers, 
in scooping out basins, was an article of faith ; but to-day 
few observers of existing glaciers, or of real extinct ones, have 
not modified this old creed, as observations do not support it. 
Apart from the question of the ability of ice to plough out 
great basins, the direction of the ice scratches about the 
Great Lakes is oblique, or often at right angles, to the es- 
carpments or rock walls which bound the lakes, or are sub- 

> '* High Continental Elevations Preceding the Pleistocene Period (in 
America),'' with map. Read before Geol. Soa Am., Aug., 188B. BiilL of Soc., 
TOL L Geological Magazine (London), dec. ilL, toL tIL, 1890. 

^* Orijrin of the Basins of the Great Lakes,** with map of the Ancient 8t Law- 
rence RiTcr and Tribatartes. Qaar. Jour. GeoL Soc. (London), toI. zItI., 1890. 
Beprinted in American Geologist, toL iv., 1891. 

" Deformation of the Iroquois Beach and Birth of Lake Ontario," with map 
and illustrations. Am. Jour. ScL, toL zL, 1890. 

" Deformation of the Algonqoin Beach and Birth of Lake Huron,'* with map 
and illustrations. Am. Jour. Bel., toL xU., 1891. 

" High-Leyel Shores in the Region of the Great Lakes, and their Deforma- 
tion," with map. Am. Jour. ScL, toI. xlL, 1891. 

'* Post-Pliocene Continental Subsidence," with map of deserted Short-Lines 
n the region of the Great Lakes. Read before Geol. Soa Am., Dec., 1890. BulL 

of Soc, TOl. IL 



further research, which has been made by Dr. Spencer with 
results announced from time to time for more than a decade, 
and may be summarized as follows: The lake basins are 
simply valleys of erosion, formed during periods of high 
continental elevation lasting long enough for the excavation 
of broad, deep valleys. This elevation amounted to 3,000 
feet above the present altitude, as shown by the submerged 
channels upon the coast; and temporarily the continent ap> 
pears to have reached even 6,000 feet. Some of the lakes 
now descend to nearly 600 feet below sea-level. The basins 
of the lakes were just such broad valleys as that of the mod- 
ern St. Lawrence River north of the Adirondacks or farther 
seaward. During the later geological times, and reaching 
down to the modern days, the physical revolutions of the 
Ice Age converted the old valleys of the St. Lawrence (Law- 
rentian) River and its tributaries into basins, in which the 
modern lake waters are held. The phases of the physical 
revolutions which fashioned the basins were partial obstruc- 
tion of the old waterways by drift accumulations^ a general 
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subsidence of the region, and a re-eloTation of the land, ris- 
ing most rapidly towards the north-east, whereby rock bar- 
riers, in fact, were formed across the old valleys. 

The drainage by the ancient Laurentian River from Lake 
Michigan is shown by the remains of channels 600 feet deep, 
in the otherwise shallower north-eastern end of the lake. It 
crossed the Huron Basin at the foot of a high but now sub- 
merged escarpment. It passed into Georgian Bay by a sub- 
merged channel between the islands, also now partly buried 
by drift. The waterway through the shallow Georgian Bay 
is still left open to a depth of nearly 600 feet below the sur- 
face of the water along the edge of the Indian Peninsula. 
Thence to a point about twenty miles east of Toronto, where 
the deep river channel is seen near the shore in the shallower 
portions of Lake Ontario ; this ancient valley is deeply 
buried by drift accumulations. The chain of borings reveal 
it to a depth of hundreds of feet beneath the rocky floor 
of the country through which it passes. Through Lake 
Ontario it is seen at the foot of a submerged escarpment, 
extending eastward to the point where the recent warp- 
ings, recorded in the shore lines, bring up the old channel 
to near the surface. This warping, recorded in the beaches 
north of the Adirondacks, is sufficient to account for the 
rocky barrier between Lake Ontario and the sea, the rise 
being Ave or six feet per mile towards the north-east. The 
warping east of Q-eorgian Bay is 4 feet per mile ; at the out- 
let of Lake Huron, 2 feet; at the eastern end of Lake Erie, 2 
feet; and at the head of the lake it diminishes to zero. Across 
the Peninsula of Michigan an ancient tributary (Huronian 
Biver) flowed through a valley now buried by 500 feet of 
drift, or 860 feet beneath the lake, and through Saginaw Bay to 
join the Laurentian Biver. Through Lake Erie, and buried 
beneath the mud upon its floor, the ancient Erigan Biver 
drained the valley, and passed through the buried channel at 
the head of Lake Ontario. Such was the ancient drainage of the 
youthful lake basins, which date back only as far as the later 
Pleistocene period, since changed, owing to drift accumulations 
obstructing the valleys and to warpings of the earth's crust. 

No phenomena of the Pleistocene period rests upon more 
substantial evidence, which very slowly appeared. The 
history of every great natural problem presents the same 
story. The literature of the older writers was not useless, 
but awakened an interest and gave suggestion, as the data 
had not been collected. Such, however, is the record of pro- 
gress that much of every observer's work is only a means, 
which must be modified before reaching the end. 



NOTES AND NEWS. 

The Italian Geographical Society has been authorized by the 
Municipality of Genoa to convoke a geographical congress to be 
held in that city, in commemoration of the fourth centenary of 
the discovery of America. No historical event is more deserving 
of celebration by geographers throughout the world. It was this 
idea that inspired the International Geographical Congress, held 
at Bern in 1891, when it decreed that to the commemoration 
in Genoa and in Spain, all geographical societies should be in- 
vited to send delegates. The congress will take place about the 
middle of next September. The precise date of its inauguration 
wiU he made known as early as possible. 

— The Jury of Awards of the International Exposition at 
Paris, 1889, has awarded the Grand Prize to the United States 
Department of Agriculture for *' Organization Methods and 
Material for Agricultural Instruction." In the award, Professors 
Atwater and Taylor are particularly distinguished, Professor 
Atwater, for his exhibit of maps and photographs on agricultural 
colleges, and Dr. Tajlor, microscopist, for his collection of photo- 
graphs and drawings of the microscopic analvsis of food adultera- 



tions, especially butter. Each of these gentlemen is awarded a 
silver medal. 

— Australians have had bitter experience of the mischief which 
rabbits are capable of doing, and now they seem likely to have 
trouble of a similar kind from the introduction of foxes. A.n 
Australian journal, quoted in the May number of the 2tOologi8t, 
says that foxes have already spread over a wide area, and are 
most destructive both to lambs and poultry. They attain 
greater size and strength in Australia than in England, and 
the mild climate is highly favorable to the increase of their 
numbers. ** It must be very disheartening," says the writer, ** to 
all who have stock of any kind to lose, to find themselves con- 
fronted by some new enemy introduced by thoughtless or selfish 
persons. If some energetic steps are not soon taken, nothing can 
prevent the spread of foxes over the whole continent." 

— The Civil Service Commission will hold examinations on the 
28th of June, continuing through the 29th, to fill two vacancies 
in the poeitioo of computer in the Coast and Geodetic Survey at 
$1,000 a year, and one in the position of draftsman at $900. Ar- 
rangements may be made to hold the examinations in some of the 
large cities outside of Washington if there should be applicants. 
The subjects of the computer's examination will be orthography, 
penmanship, letter-writing, algebra, trigonometry, geometry, 
geodesy, practical astronomy, and differential and integral calcu- 
lus. The subjects of the drafting examination will be letter- 
writing, geography, arithmetic, algebra, geometry, descriptive 
geometry, plane and spherical trigonometry, shades and shadows, 
and drawing. Application blanks may be had of the Civil Ser- 
vice Commission. Residents of the District of Columbia are in- 
eligible. Applicants will be required to furnish the necessary 
implements for drawing. 

— The new professor in physiological psychology at Yale is 
announced to be E. C. Scripture of Clark" University. He has 
been chosen by the faculty, but his choice will not be confirmed 
until the meeting of the corporation. Mr. Scripture is one of 
the most brilliant disciples of the noted German philosopher. 
Professor Wundt. He is at present a valued assistant of President 
Hall of Clark University. Professor Scripture will enter upon his 
duties at Tale at the opening of the next college year. His 
selection involves the opening of an entirely new department at 
Tale, that of scientific physiological investigation in mental 
philosophy and psychology. This line of work is entirely new in 
American universities, the department at Yale being the third or 
fourth to be put into practical operation in this country. A new 
psychological laboratory will be built for the use of Professor 
Scripture and his assistants. It will contain all the latest appliances 
for scientific work. Work upon it will be commenced at once, and 
it will be ready for occupancy by the first of October. 

— At the eighth annual meeting of the Kansas University 
Science Club held in Snow Hall, on Friday, May 27, 1892, the 
following papers representing original research were presented: 
Notes on Magnetic Declination, F. O Marvin; Constants for the 
Fauth Alt-azimuth, No. 296, A. O. Ridgeway; Examination of 
Stramonium Seed, L. E. Sayre; On the infiuence of Parapeptones 
on Digestion, L. E. Sayre and H. Day; The Coffee Bean, L. E. 
Sayre and F. 0. Combs; On Parachlormetanitrotoluene, E. C. 
Franklin; Analysis of a Mineral Water from Nemaha County* 
Kansas, E. H. S. Bailey and J. F. Noble; Analysis of the Alca- 
loid of Solanum rostratum, C. E. McClung; On the Affinities Of 
the Phryganids and the Lepidoptera, V. L. Kellogg; On the 
Taxonomic Value of the Scales in Lepidoptera, V. L. Kellogg; 
A Graphic Method for Angle Blocks in the Howe Truss, A. S. 
Riffle, Portland, Oregon; Viaduct on theT. A. A. and N. M. R. R. 
at Ann Arbor, Mich , H. E. Riggs, Chief Engineer; A New 
Method for Extinguishing Fires in Dwellings, L. I. Blake; On 
MacCullaKh's and Salmon's Methods of Generating Quadratic 
Surfaces, H. B. Newson ; Maximum Moment in an Arch-rib, E. C. 
Murphy ; Kansas Pterodactyls, Part I, S. W. Williston and E. C. 
Case; Kansas Mosasaurs, Part II, S. W. Wiliiston ; The Analysis of 
some Kansas Building Stones, E. C. Case; The Diseases of 
Grasses, W. C. Stevens; A Method of Trisecting an Angle, A. L. 
Candy ; Brazilian Diptera, Part II, S. W. Wiliiston. 
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AUGUST WILHELM VON HOFMANN. 

On May 6, 1892, the New York papers announced the 
death of this great chemist, in a hrief despatch from Berlin ; 
and the comments upon his life and works took an equally hrief 
form. Yet there was probahly no German professor whose 
name was dear to so many American pupils, no foreigner 
who viewed American science so sympathetically, no con- 
temporary who had left so deep an impress upon one of the 
cardinal hranches of human knowledge and industry. Chemi- 
cal journals will bring to every laboratory eloquent tributes 
to the memory of the deceased master; but I am glad that 
this paper, which appeals to the general scientiBc public of 
the United States, opens its columns to a testimonial, how- 
ever trifling and inadequate, from one of the departed mas- 
ter's pupils. 

August Wilhelm Hofmann was born April 8, 1818, in 
the Hessian town of Q-iessen, in which his father lived as an 
architect. Giessen was an obscure town, harboring the 
equally insignificant University of the Q-rand Duchy of 
Hesse-Darmstadt. But six years after the birth of Hofmann 
an event occurred which was to have a curiously analogous 
effect upon his own career and that of his native town, the 
installation of Justus Liebig in the chair of chemistry. From 
a torpid mediaeval village, Giessen became a centre of iutel- 
lectual activity; its university achieved imperishable renown 
as tbe first to establish a laboratory devoted primarily to 
instruction. Equally beneficent was Liebig's influence upon 
young Hofmann: after devoting his attention successively 
to philology and to law, tbe example of Liebig drew him 
irresistibly toward cbemistry, and he became one of his most 
enthusiastic and successful pupils. His first connection with 
Liebig was of a pei-sonal nature, since the erection of the 
University Laboratory, which was entrusted to the elder 
Hofmann, brought the two families into intimate relations. 
Later he married a niece of Liebig's wife. 

His first apprenticeship as teacher, after the formal comple- 



tion of his studies, was likewise passed under Liebig'seye; 
but in 1845 he established himself Hsprivat docent in Bonn, 
although he was not destined to remain there long. Late 
in the same year he accepted an invitation to become the 
head of the Royal College of Chemistry, then newly estab- 
lished in London by Prince Albert, the Consort of the Queen. 
This institution was avowedly intended to be a reproduction, 
on British soil, of the Giessen Laboratory, and the choice of 
its director could not have been a happier one. The English 
pupils found in their teacher not the traditional German 
pedagogue, narrow, pedantic and awkward, visionary and 
incapable of adapting himself to his surroundings ; but a 
brilliant lecturer, an energetic executive officer, a polite gen- 
tleman, a kind and encouraging teacher, and a sympathetic 
friend. During the seventeen years of his life in London be 
seemed to have completely assimilated himself to bis sur- 
roundings, and the English world of science, ordinarily so 
nativistic, seems to have admitted him unreservedly within 
its fold. In fact, there was nothing upon which his energy 
and sagacity might be brought to bear, with which he 
was not entrusted. If there was a question to be solved 
in the manufactures, if the Treasury wanted advice in excise 
matters, if a competent judge were needed in international 
exhibitions of science and arts, if learned societies were in 
search of a representative head, recourse was always had to 
Hofmann. In fact, he received what was for many years 
the highest scientific reward in the bestowal of the Crown, 
the Mastership of the Mint. In England his greatest and 
most lasting work was doubtless accomplished. It was there 
that he and his pupils first investigated the organic com- 
pounds of phosphorus, the complicated ammonia bases, the 
cyanides, the isonitrils, and the mustard oils. In his labora- 
tory the aniline dyes and the azo-dyes were discovered by 
himself and his pupils Perkin and Peter Griess. From all 
parts of the world pupils came to work under him, and I 
have heard him relate with pardonable pride how he was 
always sure in his extensive travels to find old pupils, be it 
in the extreme west and south of the United States or on the 
outskirts of European civilization in E^pt and Asia Minor. 
The Royal College of Chemistry became a place of pilgrimage 
for the young chemist, similar to Liebig's laboratory in 
Giessen, or to Berzelius^s house in Stockholm, or Gay-Lus- 
sac*s in Paris, in earlier times. 

Nevertheless, he accepted a call in 1862 to found a Univer 
sity Laboratory at Bonn, and actually planned and superia- 
tended tbe erection of the building. Before he could enter 
upon his duties as director, however, he received an invita- 
tion to a still larger field. He was to become the successor 
in Berlin of two recently deceased chemists of great renown, 
Mitscherlich and Heinrich Rose. A new University Labora- 
tory was to be built in what was rapidly becoming tbe 
metropolis of Germany ; the Royal Academy was anxious to 
provide additional facilities for private research. So it hap- 
pened that Hofman really went straight from London to 
Berlin, in 1865; Kekul6 filled the vacancy in Bonn, while 
Williamson assumed charge of the Royal College of Chem- 
istry. 

Until his death, Hofmann remained at the head of chemi- 
cal afPairs in Berlin. The laboratory was built in 1867, and 
at once was completely filled with students ; in a short while it 
became rather uncomfortably crowded, and has remained so 
until now. It has always harbored numerous foreigners, 
especially Americans. As member of the Prussian Academj, 
he was entitled to a research laboratory and a dwelling, which 
were so connected with the Students' Laboratory that no time 
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was lost in passing from one to the other; even at times 
when he was not passing through the laboratory, a student 
requiring an answer to a serious question was always at liber- 
ty to seek him in his private laboratory or his library. He re- 
stricted his personal instruction, however, to a fourth of the 
students who were at work in the laboratory building, turn- 
ing over the rest completely to his assistants. He lectured 
three to five times a week for two consecutive hours, always 
on elementary subjects. In winter the course was upon 
general inorganic chemistry; in summer upon organic chem- 
istry. These lectures were profusely illustrated, very enter- 
taining, and remarkably lucid. But their purpose was 
evidently much more to interest the beginner and to show 
him the beauties of the treasures within reach, than to pre- 
sent an actual key to these treasures, or, in other words, 
to deeply impress facts upon his mind. For eloquence and 
noble enthusiasm no speaker could surpass him. 

As a teacher in the laboratory he was painstaking to the 
last degree. Restricting himself to a favored few and prac- 
tically limiting the range of their instruction to organic 
synthesis, he endeavored to visit each at his desk once or 
twice a day, and would give him all the time he needed. 
Each new comer was put, for a longer or shorter period, 
at the preparation of well-known compounds, merely for the 
sake of practice. It was delightful to see the interest which 
he took in this routine work, the manner in which he made 
each tyro feel as if something depended upon the careful 
completion of these tasks. He would hail each carefully 
prepared specimen as if it were the most novel thing in the 
world to himself, and if it happened to be a substance upon 
which he had worked in former years, he would take especial 
pleasure in exhibiting all its properties. After a certain 
time, the student would be put upon an **originar' investiga- 
tion. As a general thing, it must be confessed, the results 
of these investigations did not show too much originality. He 
generally assigned subjects closely allied to work that was 
being done or had been done in his own private laboratory, 
the work of his students generally presenting corroborative 
evidence to results already obtained. But he always en- 
couraged original thought, and was very ready to give credit 
for it. Whether the student was dull or bright, whether his 
investigation proved interesting or not, Hofmann was always 
helpful and encouraging ; the only thing he could not stand 
was laziness. As a matter of fact, in spite of the freedom 
from disciplinary control in German universities, few Ameri- 
can college laboratories could show so constant an attendance 
at all hours. He always took the greatest interest in the 
X)ersonal welfare of his students, and, especially if they were 
foreigners, would treat them as if they were instrusted to his 
personal care. 

In his own work, he was indefatigable, and his private 
assistants, of whom there were four or more, certainly had 
arduous duties to perform ; he would frequently work with 
them from 8 A.M. until 11 p.m. When he was a younger man, 
there were times when work was continued in relays, without 
any intermission, until it was completed. But there was 
never a lack of volunteers to fill any vacancy on his staff of 
assistants, even though the pay was very moderate. In re- 
turn, he was kindness itself in looking out for their future 
and in providing for their relaxation in vacation time, so 
that they were always his enthusiastic followers. 

As to his scientific achievements, the present writer is not 
snficiently presumptuous to even hint a personal opinion ; he 
believes,, however, that it is the general judgment among 
those best qualified to speak, that Hofmann^s great success 



was due to his great energy, his marvelous dexterity of 
manipulation and observation, and careful deductive rea- 
soning, rather than to any startling brilliancy of invention, 
such as that of his master, Liebig. Hof mannas contributions 
both to pure and to industrial chemistry are those of the 
investigator, not of the inventor. He neither invented the 
"'type" theory of Laurent and Gkrhardt; nor did he first 
discover the production of coloring matter from aniline; in 
the various discussions of the fundamental structural for- 
mulae, he rarely took part. But, the type theory once 
given, it was he who did the most to elucidate the '* am- 
monia-type ;" when rosaniline had been produced, it was his 
privilege to clearly explain the reasons that had brought 
about this happy accident and to show how the whole gamut 
of colors could be produced in a similar manner. The com- 
plicated ureides, the innumerable benzol derivatives, the 
natural and artificial alkaloids were all manipulated by him 
in a manner to make them more accessible to further study 
and more useful to mankind. Generalizations and meta- 
physical speculations were entirely foreign to his nature. 

A peculiarly apt illustration of this bent of his mind may be 
found in the manifold apparatus he invented for the purposes 
of demonstration or investigation. While it never involved 
the application of new principles, as did those of Lavoisier, 
Q-ay-Lussac, Davy, Faraday, or Victor Mayer, it always 
showed the most thorough knowledge and most ingenious 
applications of all established methods of physics and of 
chemistry. For elegance and for the unfailing certainty of 
success in working, the apparatus invented by him will 
always stand pre-eminent. 

To illustrate his energy and power of self-sacrifice, I 
would instance the occurrences after a serious illness which 
befell him at the age of 68, in the spring of 1886. He had 
been confined to his room for several weeks, and was not 
allowed to see anyone; barely recovered, he sent for his 
assistants, to hear their reports and sketch out new work; 
before he was allowed to leave his own house he sent for his 
students, day by day, to talk over their progress. As soon 
as the physician grudgingly assented, he resumed his lectures, 
not only speaking for two hours a day, at the regular hours, 
but actually striving to make up for lost time by giving an 
additional lecture three times a week from 6 to 8 a. M. ! Such 
a tax upon the strength of an old man, weakened by sick- 
ness, seems tremendous. But he seemed not to mind it in 
the least. 

As a traveller, too, he was untiring: fatigue which com- 
pletely overcame younger men, did not seem to exist for 
him ; as a matter of fact, the extreme Orient and Australia 
were the only civilized regions which he did not visit, and 
these he would surely have sought to reach, if his conscien- 
tiousness had not prevented his seeking a sufficiently pro- 
tracted leave of absence. 

He always spoke with special pleasure of his visit to the 
United States in 1883, and seemed greatly to appreciate the 
cordiality of his reception here. Probably he had a better 
understanding of the limitation imposed upon scientific 
research in America than do most foreigners; for he has 
always praised what has been done, without churlishly 
demanding the perfection reached at older and more firmly 
established centres of knowledge. 

In his private life, he was greatly beloved by all who 
knew him, and he certainly was able to make and maintain 
the warmest friendships. In his later years, he devoted 
much of his time and ability to the bitter-sweet task of seal- 
ing this intimacy with an eloquent testimonial to the worth 
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and renown of the ** Friends who had gone before." For 
such memorial biographies the world owes him additional 
gratitude ; for the lives of Liebig, WOhler, Dumas, and 
Graham, as described by him, will surely arouse the latent 
•enthusiasm in many a youthful mind, and thus serve to 
pass on the torch of learning to new bearers. 

His personal magnetism had much to do with the unpre- 
cedented success of the German Chemical Society, which 
was founded by him in 1868, and which is now in point of 
membership and influence the most important scientific body 
of the world. A society embracing men of every nation 
could only have been founded by a man who had no petty 
narrowness himself, who could impartially recognize and 
assimilate what was good wherever he found it. As a cos- 
mopolitan, Hofmann could bring to London the thoroughness 
of the German schools of learning and imbue his surroundings 
with it, bringing back in return to Berlin the breadth of po- 
litical views, the openness of social intercourse, the tolerance 
for opposing views, which existed in the English capital. 
While Hofmann shunned every form of altercation and was 
rarely drawn into political or social discussions, it was well 
known that his views were always democratic and for tolera- 
tion of every sort. The only time he ever incurred the 
enmity of a class was during his rectorate at the Berlin 
University, when he took stern measures to prevent the 
introduction of political and religious intolerance in the 
student circles. I do not doubt that he was a patriotic 
German in every respect, but no other German has ever 
written words so appreciative of the French character, as it 
-showed itself during the terrible siege of Paris, so hearty in 
deprecation of the fact that political jealousies have strained 
scientific relations — as are to be found in Hofmann's eu- 
logies on Dumas and Wurtz. 

In Hofmann the world has lost the model of a scientific 
man : a lover of science, both for its own beauties and for 
the benefits it confers upon mankind, a devoted teacher, a 
shining example of the rewards to be obtained by industry, 
integrity, and singleness of purpose. Those who have en- 
joyed the privilege of his personal contact will always be 
grateful for the view he opened to them of the beautiful and 
the true. Morris Loeb. 

Uniyersity of the City of New Tork. 



CURRENT NOTES ON ANTHROPOLOGY. — VII. 

[Bkiited by D. O. BHnton, M.D., LL.D.] 

Laws of Variation and Fixity in Species. 

It is well observed by Dr. C. Dareste, in a recent lecture, 
that the fundamental question in anthropology is the origin 
of the differences in the human species. These difiPerences 
begin with those visible in every individual, and extend up to 
those broad and permanent traits which distinguish the sub- 
species of man from each other. Beyond this they nowhere 
^o; that is to say, no *^ missing link ^' exists which con- 
nects in an uninterrupted chain the human with any other 
vertebrate. 

In explanation of this phenomenon of indefinite variation 
within fixed limits, M. Oh. du Pasquier has published an 
ingenious theory in iheBulletin de la Society (T Anthropota- 
gie de Paris (1891). He suggests that the fixity of the 
species, instead of being an argument against the theory of 
evolution, is the natural corollary of its two great factors, 
1. The law of constant variation, and 2. The law of fixed 



heredity. These act with like mechanical inflexibility as the 
motions of a pendulum, always moving but unfailingly self- 
limiting, and thus determining the invariability of the specific 
type, while leaving a wide range for racial and individual 
variability His argument is lengthy and ingenious, and 
well worth close reading. 

In such a study, where especially the characteristics of 
races are the chief topics of investigation, the anthropologist 
will act wisely if he follows closely the track of the general 
zoologist With a few easily explained exceptions, the areas 
of characterization of the species man are identical with those 
of the higher living vertebrates; and it is very significant 
that zoologists acknowledge that no two of these regions are 
of equal rank in their capacity for the development of 
organic forms. This has direct bearing on the deep-seated 
differences between races, and explains how they can be 
radically diverse and yet members of the same species. 

The Criminal Anthropology of Woman. 

It is a fact that in all countries there are fewer convictions 
for crimes of women than of men. European statistics vary 
from the highest, 37 per cent, in Scotland, to the lowest, 
rather less than 6 per cent, in Italy. It is also noted that 
there is a very wide difference between city and countiy. 
The proportion of female criminals is always higfher in 
rural districts, sometimes reaching nearly to that of the 
males. 

Various explanations of these facts have been suggested. 
Some are complimentary to the sex, as that women are not 
given to intoxicants, nor to gambling, nor to rov^ing*; thej 
are more timid, more religious, more tender-hearted, and 
their sexuality is more passive. There is something' in all 
these reasons, but they do not satisfy Dr. G. Ferrero, who 
discusses the subject in the Bevue Scientifique, March 36. 
He points out that the females of the ants, bees, and spiders 
are particularly cruel because they are particularly intelli- 
gent, and he reaches the ungallant conclusion that tiie 
woman of to-day is less criminal becauto less intelligent thaa 
the man. This difference is less in country districts than is 
cities; and, moreover, in cities a woman can obtain a liviof 
at less risk than by criminal acts, par complaisance ven 
Vhomme. Her struggle for life is less desperate ; she is leas 
an egotist because she is protected more than men; she is 
less disturbed by new ideas because she is slow to perceive 
them. When she is bad, however, she is *' very, very bad,'* 
surpassing men in callous cruelty and absence of pity or re- 
morse. In support of these assertions he cites instances botii 
from history and the courts of criminal procedure. 

Buddhism in the Occident. 

The position of the anthropologist in the study of religions 
should be altogether a judicial one, and not that of a disci- 
ple. One cannot regard it other than a mistake, therefore, 
that in Paris there has grown out of the scientiOc study of 
Buddhism a school of ^* Eclectic Buddhism,*' whose disciples 
are pledged to obey the principles of the school, to carry out 
the moral obligations it imposes, and are liable to expulsios 
if they transgress the ^* rule of conduct." 

The ** Master'' is apparently Professor Leon de Rosnj. 
whose lectures on Buddhism at the Sorbonne ha^e exdlad 
much attention, and who is widely and favorably known is 
American as well as general ethnology. Last year he issoe^ 
a brochure entitled *^La Morale du Bouddhisme," which ii 
probably the text-book of the school. 

No one will doubt the solid ethical ground-work wbiei 
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underlies all the '* world-religions," Buddhism, Islam, and 
Christianity. It is in their religious philosophy that their 
sharp contrast is seen; and nothing could be more remote 
from the highest thought of modern Europe than the phi- 
losophy of Buddhism. This is well shown by what Bar- 
tbelemy Saint Hilaire says of it in his **Life of Eugene 
Burnouf," published last year (p. 43), ** At bottom, Buddhism 
is nothing more than the fanaticism of nothingness. It is 
the destruction of the individual carried remorselessly out to 
his last legitimate hopes." 

The science of religion is as yet altogether too novel a 
branch of study to become creative or directive. It has be- 
fore it a long period of analysis before it should presume to 
be synthetic. So this Parisian efiPort must be considered 
premature 

Physical and Mental Correlation. 

That veteran anthropologist, Professor Schaaffhausen of 
Bonn, observes in his '^Anthropologische Studien" (p. 646), 
'*One of the weightiest doctrines of anthropology is that of 
the constant correspondence between the development of the 
physical organization and the intellectual capacity." 

So far as the relation between brain- structure and mental 
ability is concerned, probably no one who has himself studied 
the facts will deny this. But, in another direction, scientists 
are less in unison, and that is, where the question of per- 
sonal beauty is concerned. Even so competent a physical 
anthropologist as Topinard repeats in his last work the asser- 
tion that there is no fixed canon or norm of human beauty ; 
that it is merely a local and factitious notion, and is devoid 
of weight as a general factor of evolution. 

This narrow opinion has, it is true, the sanction of Darwin, 
Humboldt, and the whole school of association philosophers; 
but how erroneous it is will readily be seen by reflecting on 
the application of the law of correspondence above quoted. 
Leaving aside obviously aberrant and morbid forms, such as 
mutilations and artificial deformities, it will be found that 
the underlying motive of the beautiful is that of highest 
function, — which is inseparable from highest capacity. The 
conditions required for such result are health, physical de- 
velopment, corporeal symmetry, and the culture of that 
which is peculiarly human as distinguished from what .is 
merely animal. 

When nations have ideals of beauty contrary to these 
principles, it is an indication of low culture and capacity. 
As they advance in these their ideals steadily near a definite 
and the same conception of the perfect human form : though 
it is not to be expected that the species will ever unite on 
any one fixed canon, because it is in the very nature and 
essence of the ideal that it can never become cabined, cribbed, 
confined within the material fetters of the real. One of the 
few anthropologists who have recognized and pointed out 
this gradual evolution of the ideal of beauty in the history 
of the species is Professor Gerland of Strasburg, in his trea- 
tise on general ethnography. 

Relict of Glacial Man. 

It has been shown by Chamberlain and Salisbury (Ameri- 
can Journal of Science, May, 1891) that the Loess of the 
Mississippi valley basin overlies the glacial drift and so-called 
Orange Sand south of the limit of glaciation, and where it 
occurs north of this limit its relations are to the first glacial 
deposits. This identification lends especial importance to 
the finding of flint chips and arrow-heads in the Loess at 
Muscatine, Iowa, as related by F. M. Witter in the Ameri- 



can G^eologisty April, 1892. The evidence is not so direct or 
clear as one would like, but it should be enough to stimulate 
a thorough search in the locality. 

A find of equal interest is reported from France. M. S. 
Meunier relates in Le NaturaJiste^ March 16, that near Mon- 
tereau, in the Department of Seine et Marne, below five 
meters of quaternary gravels, a workman exhumed a piece 
of sawed horn of the extinct Megaceros hibemicus, and im- 
mediately adjacent to it a vase of very rude pottery, about 
three inches in diameter. The Megaceros belonged to the 
period of glacial cold, called by De Mortillet the Mousterien, 
and the association of pottery with the art of man in that 
early time is novel, but not at all incredible. 



ASTRONOMICAL NOTES. 

[Edited by George A. HiU.] 

Winnecke't Comet, 



WiNNEOKB*s periodic comet is now an easy object in a 
three-inch telescope, and, as it is very favorably placed for 
observations, it is hoped that those who have the instru- 
mental equipment will include this object in their work. 
We continue the ephemeris of the comet by Dr. Haerdtl: — 
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Swift'ji Comet 







The following is an ephemeris of Swift^s comet. It is based 
upon a parabolic orbit computed by Dr. Berberich of Berlin. 
The epoch is for Berlin midnight: — 
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NOTES ON LOCAL BYTHOSCOPID^ AND CERCO- 

PID^. 

In the Bythoscopidse, Podiopgis viridia Fitch is a rare 
insect with me, of which I have never taken more than a 
dozen specimens. Professor J. B. Smith mentions Fitches 
P. trifnactdatus as occurring in New Jersey, hut as yet I 
have never heen ahle to discover it, although it may he se- 
curely hidden among a lot of undetermined material so 
common to many entomological collections, and so detri- 
mental to the science in not being recorded. As no list of 
the Hemiptera of this locality has ever been published, I 
have used Professor Smith's as a basis on which to establish 
the possible occurrence of many species, although the only 
species I am responsible for are those I have collected, many 
of which have been determined by Professor Van Duzee. 

In Bythoscopus 1 have taken pallidus Fitch, now known 
as Idioeerus pallidus Fitch ; this is not a common species, 
but is represented in my collection by a dozen specimens. 
Bffthoscopus 8eminudu8 Say I have not taken, but it is no 
doubt a resident species, and is given from New Jersey. 

Agallia is represented by two species, A. aanguinolenta 
Prov. and A. qvadripunctata Pro v., the latter species be- 
ing quite common, and the former rare. 

Idioeerus cUtemata Fitch, J. I(zchrynuili8 Fitch, J. macu- 
lipennis Fitch, and J. suturalis Fitch are all recorded from 
New Jersey, and are Fitch's types. So they should occur 
with us also, but I have never taken any of them as far as I 
know. 

In the CercopidcB we have quite a number of species, strong 
in character and abundant in numbers. 

In the subfamily CercopincB I have never taken a single 
representative species; but Professor Smith records Monec- 
phora bicinda Say as occurring in New Jersey, and it no 
doubt occurs here also. 

In the sub-family Aphrophorin^, Lepynmia quadrangu- 
laria Say is very common on grasses and weeds (so-called). 
Aphrophora parallela Say and A. quadrinotata Say are 
rare, the first being the most common of the two species. 
Fitch's Aphrophora aarogotensis, now known as Philaenus 
sarogotensia Fitch, I have never found, although it should 
be with us. 

Philcenua bUineatus Say, P. lineatus Linn., and P. Spu- 
maria Germ, are recorded from New Jersey, and will no 
doubt be found to occur here also. 

Clostoptera is represented in my collection by two species, 
C proteus Fitch and C chtusa Say, the former species being 
the most common. Professor Smith gives C achatina G^rm. , 
C. pint Fitch, C. testax^ea Fitch, and C xanthocephala 
Gterm. as occurring in New Jersey. 

In the sub-family Ledrin^ I have not as yet found a 
single representative species, although Ledra perdita is re^ 
corded from New Jersey, and should occur here also. 

In the sub-family Qyponikjs three species are represented : 
Gfypona 8 lineaia Say being the largest and most beauti- 
ful of the series. This insect varies in color from a delicate 
yellowish green to those who have the entire veining of the 
wings a brilliant scarlet, which suffuses the entire head and 
thorax also. These were taken from young, vigorous sprouts 
of Platanus occidentalis Linn, and also from the trunks of 
Ulmus americana Linn.; the latter were taken during a 
severe and protracted rain-storm, when they were apparently 
driven from the foliage, and sought shelter in the crevices 
of the rough bark. My experience has shown that such a 
time is very advantageous for collecting i*areand new species 



of Hemiptera, as very many species taken then have never 
been found by me in any other situation, and many can in 
this way be taken, which the sweep-net will fail to reach. 

Oypona flavilineata Fitch is slightly greener in color and 
without the scarlet veining in the fore-wings. . In size it is 
a trifle smaller. Many of these were taken from the trunks 
of elms with S. lineata, and also at electric lights. 

There is great difficulty (in collecting Hemiptera) in know- 
ing just where a certain species comes from. If one sweeps 
the grass, a myriad of w'eeds and plants are covered, and it 
is impossible to tell from which food-plant the species may 
come, or, if it is maintained by different plants, which one it 
is the most partial to. 

The third species of (Oypona is new, or at least is not known 
to Professor Van Duzee ; this is much greener than the last, 
with a suggestion of brown on the inner edges of the fore- 
wings. 

Xerophloea viridis Fobr., recorded from New Jersey, I 
have never taken here, nor have I seen Paropholis peltata 
Uhler, nor the two species of Penthimia P. atra Fabr., nor 
P. americana Fitch. 

In the suVfamily TBTnoomNJS we are quite well repre- 
sented. What we have before known as Proconia undata 
Fobr. is now referred to Oncometopia and known as O. un- 
data Fobr. Professor Smith records Proconia costalis Fahr. 
as occurring in New Jersey, and also Oncometopia obtuaa 
Fobr. and O. orbona Fobr. These also will no doubt prove 
to be resident species with us also. 

Homalodisca coagulata Say, recorded from New Jersey, 
I have never taken. Aulacizes irrorata Fobr. is represented 
by two species, but they are without data, and I do not know 
if they were even taken in the State. I do not remember 
ever having taken this species. 

DiedrocephdUi coccinea Forst. is very common with us, 
but shows such diversified markings that there appear to 
be two species, while still allowing ample color distribution. 
They occur from a pale green to a brilliant red, the red ones 
showing a fine green line on their fore-wings, and the green 
ones a fine red line. Diedrocephala mollipes Say is also 
common; it is more uniform in coloration. D. novebora- 
cenais Fitch is of a brilliant green, and with me U is quite 
rare. Another species of Diedrocephala is new to Professor 
Van Duzee. This is much darker than either mollipea or 
novehomceuaia. Dr. C. V. Riley's Diedrocephala fioviceps 
I have never taken, although it is recorded from New Jer- 
sey. 

Helochara communia Fitch is by no means common here, 
but is represented by a dozen specimens. 

Evacanthua orbitalia Fitch I have never collected, but no 
doubt it will be found here. Tettigonia is represented by 
two species, bifida Say and tripunctata Fitch, the former 
being the most common of the two species. T. trifaadata 
Say I have never found, but it is recorded from New Jersey, 
and no doubt occurs with us also. 

In the sub-family Acocephalix^ I have three representa- 
tive species. Acocephalua mixtua Say is represented by about 
half a dozen specimens. Parabolocratua vittilinus Fitch is 
very rare indeed, and Platymetopiua frontalia Van Duzee is 
represented by three specimens. Professor Smith also records 
in this sub- family Hecalua feneatratua Ubl., Acocephala 
aolidaginia Harr., Platymetopiua acutua Say, P. aJhono- 
tatua Fitch, and Selenocephalua vittilinua Fitch, now re- 
ferred to Parabolocratua as above. 

After extended examination and research, I am inclined 
to believe with Professor Osborn that what is known as 



June 3, 1892.] 



SCIENCE. 



319 



** Silver Top " in grass is caused by the working of leaf- 
hoppers, and that the Jassidoe furnish many of the insects 
as well as those in the families named in this paper. In our 
Park meadows, some of which are left to develop hay, 
** silver top" is very common, especially on the earlier 
grasses, and throughout the season a weakening and deform- 
ing of grass stalks are everywhere noticeable, which in most 
«ases, no doubt, is due to the extraction of the juices by these 
insects. The node of the grass, especially on the upper side 
and for an inch or more, is very tender and succulent; but 
as we traverse the internode, we find it becomes more firm 
and woody, as it were. Every boy knows where to find the 
succulent portion of a grass-stem, and proceeds to pull it out. 
when it breaks just above the node at the tenderest place. 
This succulent feeding ground is soon discovered by the 
** hoppers " in their tours of prospecting up and down the 
stem; veritable *^ sappers, if not miners," they are often seen 
in numbers in such situations, and the punctures can also be 
noticed. The exhausted stems of the dead part of the grass 
culm show every sign of having been pumped dry by these 
creatures, as at that point nothing seems to be left but a 
bundle of woody fibres, and the internode for some distance 
diminishing in size from the loss of sap, and that loss occur- 
ring before the cells had been suflBciently developed to stand 
without collapsing. My success in finding Thrips, or Mero- 
myza, in the stems or under the leaf-sheaths has been no 
better than Professor Osborn's. 

As I am working on a list with food -plants and habits of 
Hemiptera for New York State, I should be glad to receive 
from collectors information in regard to those found here 
and their distribution elsewhere, so that the list can be made 
a) complete as possible; for all *^ local lists" are of the great- 
est value, not only to local students but to students of North 
American entomology also. Edmund B. Southwick. 



LETTERS TO THE EDITOR. 

0*t CorresporuUnti are requested to be 09 brief cm pouihle. The writer' » name 
t§ in all caaee required aa proof of good faith. 

On requeet in advance^ one hundr^ copiee of t^e number containing hit 
communication will befumithedfree to any correepondent. 

The editor vHllbe glad to publish any queries consonant with the character 
of the Journal. 

Four-Fold Space and Two-Fold Time. 

Any attempt at expounding popularly the recent developments 
of the old idea of space should be prefaced by the explanation 
that their tremendous value to mathematics is utterly indepen- 
dent both of their external reality and of the possibility of their 
realization. For example, had either McClelland or Preston ever 
glanced through Bolyai's ** Science Absolute of Space," we 
would not to-day read in their excellent " Treatise on Spherical 
Trigonometry," p. 10, ** The student must be careful, however, 
not to regard a solid angle as an area, but as a mere number, like 
the circular measure of a plane angle. . . . and the solid angle 

subtended at O by the --- part of the surface of the sphere is 
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— -., which is thus a mere number,** A solid angle is a magni- 
ti^ 

tude as different from a mere number as is the current of elec- 
tricity which kills a man. Though its scientific unit, the 
steradianf is American, yet they could have found it in the 
« Encyclopsedia Britannica, in William Thomson's article '* Men- 
suration." 

Because these magnitudes, solid angles, have a natural unit, 
the steregon, and a scientific sut)8idiary unit, the steradian, 
therefore mathematicians, unused to the idea of a natural 
unit, blunder about them. To Bolyai belongs the honor of show- 
ing that each geometric magnitude has its natural unit, which 
never could have been discovered in Euclidean space, since 



homaloidal, parabolic space api)ear8 as a limit in which the na- 
tural unit for length becomes indefinitely great, so calling, in 
practice, for an artificial unit for length, a finite sect, as the 
centimeter. The fundamental importance of the pseudospheric 
hyperbolic space of Bolyai and Lobatschewsky in no wise 
depends on whether C. S. Peirce is right in maintaining that 
such is the real space in which we live. It has already enriched 
us eternally by the gift of the Science of Comparative Geometry, 
and so of pure spherics. 

Now, m his beautiful paper in Crelle, on *< Single Elliptic 
Geometry,*' Professor Newcomb has used, unnecessarily we think, 
space of four dimensions. E31iptic space, though finite, is un- 
bounded. But there is a sense in which hyperbolic space, though 
infinite, is bounded, and so its realization is naturally connected 
with that of four-fold space. For this the most fruitful idea has 
ever been Professor Syl venter's, of working up from two-dimen- 
sional beings. And here let me say that thinkers must not confine 
themselves as in the past to '*an imaginary plane being," but 
must likewise draw from two dimensional spherics and pseudo- 
spherics. Not only must we think of a flexible closed shell 
turned inside out, as we turn a glove; we must try if we can 
realize that as the flexibility of the <*thin hoop" mentioned by 
Dr. Hall is only needed because the hoop has as many dimensions 
as the space in which we wish to >turn it, therefore can we not 
turn an inflexible closed shell, an unbroken eggshell, inside out, 
without flexure ? 

The corresponding generalizations for time are harder, because 
in time's domain we are one-dimensional beings; therefore our 
best space-method fails us. Cannot genius give us a next-best 
almost as good ? Gbobge Bbucb Halsted. 

UniTorsity of Texas, Austin, Tex., Maj SS. 



Family Traits. 



In your issue of May 20, <* Veritas" again combats the proposi- 
tion that family traits are a reality. The statement was made in 
my original communication that questions of descent were ques- 
tions of heredity and environment, and that heredity, consisting 
as it does of questions relating to the reproduction of the race as 
an animal, must be referred to biology. The results of all de- 
partments of research for the last fifty years refer man to his 
place in nature as an animal, and as an animal a fit subject for 
biological investigation. 

Will Veritas please explain how, if it be admitted that a man 
may resemble his father and grandfather, that with the great- 
grandfather the resemblance must cease ? Is not every man the 
son of his father, and is his father not also the son of his grand- 
father, and so on from generation to generation back in an infinite 
series ? If a man may or does resemble his father, that is the 
limit of the question, and further argument is unneoeaaary. 

I freely admit that the Does of the present know, of their own 
knowledge, nothing of 100 per cent of the traits of John Doe the 
first. I was not referring to any positive knowledge held in this 
generation of the ninth generation from the present. Neverthe- 
less John Doe of the seventeenth century had personal traits, and 
if the oldest Doe now living has seen and known 100 Does in per- 
haps five generations, and affirms that, out of the almost infinite 
diversity of traits that constitute human character, a few have 
beeo' observed in all these generations common to a large majority 
of the 100 Does, I assert that there are <' Doe " traits or *' family 
traits, ** and in my former article I gave a scientific explanation of 
the occurrence of such traits, with a number of illustrations that 
were neithw a figment of the imagination nor a delusion. If 
these are not facts, what are facts ? 

Moreover, in your issue of April 15, Ed. H. Williams Jr. gave a 
number of other reasons why family traits should descend on the 
male side strongest, that are either " facts " or delusions. Facts 
are established by observation of the repeated recurrence of 
identical phenomena under like conditions. 

What fact is developed by speculation concerning a man's 
ancestor of the seventeenth century relative to the occurrence of 
traits common to forty people now living, who all bear his sur- 
name, and who are likewise his descendants? Suppose these 
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forty people are cousins to the entire population of Boston ; does 
that relation either prove or disprove their possession of traits in 
common that do not appear among 40 other cousins of 40 different 
names ? Enquirer. 

The Systematic Position of the Diptera. 

In reply to the article, by Professor J. M. Aldrich, in Science 

of April 36, I will say that the Diptera are undoubtedly the most 

highly specialized order of insects. Professor Hyatt deserves 

credit for apparently being the first one to call attention to this 

idea and offer proofs to sustain it. His idea of what constitutes 

specialization is correct, from my standpoint. I realize the force 

of Professor Aid riches remark, when he says that this line of 

reasoning will apparently lead us to the conclusion that the 

Pupipara are the highest insects; but I am inclined to believe 

that the higher families of Cyclorrhapha will be found to exhibit 

greater speci^ization. Everything points to their being of the 

most recent origin. If anything has been published on the 

the embryology of the Pupipara, I am not aware of it. Embryo 

logical research alone will clear up this point, and there is no 

reason in the world why it should not show that the Pupipara have 

long ago passed through stages now occupied by apparently more 

highly developed Diptera, but it is improbable, to say the least. If it 

can be demonstrated, I shall be glad to accept the Pupipara as 

the highest insects. C. H. Ttler Townsend. 

Las Cruoes, N. BL, Maj 8S. 



A Botaiical Congress and Botanical Nomenclature. 

I HAVE read your note of May 20, with reference to the action 
of the Botanical Club of Washington upon the questions of a 
botanical congress and botanical nomenclature. It has always 
seemed to me wise for American botanists first to agree among 
themselves in reference to this matter, and then they will be io s 
better position to come to an understanding with the rest of the 
world. There is no more representative body of American bot- 
anists than the Botanical Club of the American Association. It 
is perfectly democratic; every botanist in the country can join it 
and take part in its discussions. It may be questioned whether 
its boundaries are not too ill-defined to make it a fit body to decide 
such important questions; but it is surely a capital place for their 
discussion. John M. Coulter. 

Bloomington, Ind., Maj 35. 



AMONG THE PUBLISHERS. 

The fir^t number of the YcUe Review^ a quaterly joamal of 
biscory and political science, has just been issued for the month 
of May. It is edited by Professor (George P. Fisher and others of 
Yale University, but will welcome contributions from everj 
quarter and from every school. The papers in this opening^ 
number are on ** German Tariff Policy, Past and Present,"* bj 
Henry Villard and Henry W. Famam; on ** The DemarcatioD 
Line of Pope Alexander VI," by E. G. Bourne; on "Legal 
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Annual fee, ten franca. 
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By LBSTB.< P. WARD. 

Annual address of the President of the Bioloclca 
Soeletv of Washington delirered Jan. S4, 1891; A 
historioal and oritloal review of modem soientlfto 
thought relatlTe to heredity, and especially to the 
problem of the transmission of aoqnlred oharaoters, 
The following are the sereral heads inyolyed in the 
discussion Status of the Problem, Lamaroldsm. 
Darwinism, Acguired Characters, Theories of He- 
redity, Views of Mr. GaltonjTeaohings of Professor 
Weismann, A Oritique of welsmann, Neo-Darwln* 
ism, Neo-Lamarckism, the American "School," Ap- 
plication to the Human Bace. In so far as Tiews 
are expressed they are in the main in Una with the 
general current of American thought, and opposed 
to the extreme doctrine of the non-transmissiDillty 
of acquired characters. 

Price) postpaid) 26 cents* 
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Exchanges. 

[Free of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.l 

. Taxidermist going out of business has Quantity of 
finely-mounted specimens of North American birds, 
mammals and reptiles and skins of birds for sale, 
including a full local collection of bird skins, show- 
ing some great Tariations of species; also quantity 
of skulls with horns of deer and mountain sheep, 
and mounted heads of same. Will gire good ex- 
change for Hawk Bye camera with outfit. Apply 
Quickly to J. R. Thurston, 266 Tonge St., Toronto, 



For exchange. — A fine thirteen-keyed flute in leather 
covered case, tor a photograph camera suitable for mak- 
ing lantern slides. Flute cost $97, and is nearly new. 
U. O. COX, Mankato, Minn. 

To exchange ; Bxperlment Station bulletins and 
reports for bulletins and reports not in my file. I 
will send list of what I have for exchange. P. H. 
ROLFS, Lake City, Florida. 

Finished specimens of all colors of Vermont marble for 
fine fossib or crystals. Will be given only for valuable 
specimens because of the cost of polishing. GEO. W. 
P£RRY. State Geologist, Rutland, Vt. 



For exchange. — Three copies of 
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State 




iberty, 
'apers, 
WILUAM AD- 



of the Institution of the Sabbath Day, Its' Uses and 
Abuses," by W. L. Fisher, 1859; " Humorous Phases of 
the Law," by Irving Browne; or other works amounting 
to value of books exchanged, on the question of govern 
mental legislation in reference to religion, personal Ti' 
etc. If preferred. I will sell **American State Pai 
and buy other books on the subject. 
DISON BLAKELY, Chicago, 111. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal* 
anoe (eoog. to x-iom^;.)f platinum dishes and crucibles, 
agate motois, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Stlliman's y^mmai, 
1860-1885 (60-71 bound); Smithsonian Reports, 1854-1883; 
U. S. Coast Survey, 1854-1869. Full particulars to en- 
quirers. F. GARDINER, JR., Pomfret, Conn. 

Wanted, in exchange for the following works, any 
standard works on Surgery and on Diseases of Children: 
Wilson's ** American Ornithology," 3 vols.; Coues* **Birds 
of the Northwest " and ** Birds of the Colorado Valley," 
• vols.; Minot's ** Land and Game Birds of New Eng- 
land**' Samuels' ^* Our Northern and Eastern Birds;*' all 
the Reports on the Birds of the Pacific R. R. Surrev, 
bound in • vols., morocco; and a complete set of the 
Reports of the Arkansas Geological Survey. Please |^ve 
editions and dates in corresponding. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 

To exchange Wright's *^ Ice Age in North America " 
and Le Contes ''Elements of Geology*' (Copyright z88s) 
for ''Darwinum,*' by A. R. WaUace, •'Origin of Species,'^ 
by Darwin. ''Descent of Man." hy Darwin, ^'Man's 
Place in Nature," Huxley, * 'Mental Evolution in Ani- 
mals," by Romanes, *'Pre-Adamitcs," by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 



Wants, 



Any ptrnn utking a poniiom /trr tvAsck iu u fuali- 
fitdSy his scientijie atiainmen*M, or any^^r-sam seekint 
tom£ ant to fill a ^Mttien of this charactor^ be it thai 
o/a teachor of scttnce^ chemist^ drauj^tsmtan^ or what 
not, may kavt th* ' Want * inserted under this ke^i 
PRBB OP COST, i/ he satis/us the pubitsker of tkenU- 
able character 0/ his apflica tion, A ny per sen steHv 
in/ormation on any scientific question^ the addr*u»f 
any scientific man^ or who can in any voay nse tiis 
coinmn for a purpose consonant xoith. the natmrtsf 
the paper ^ is cordially invited to do so. 

WANTED.— We want any and a II of the followtai^ 
proTlding we can trade other books and msffs' 
sines or buy them cheap for oaab : Academy, Los 
don, vol. 1 to 8S, 86, Jan. and Feb., '80; Age of StseL 
vol. 1 to 66; American Antiquarian, toL 1, S; Amen- 
can Architect, toI. 1 to 6, 9; American Art Beriev, 
vol. 8; American Field, vol. 1 to 21 : American Geol- 
ogist, Tol. 1 to 6; American Machinist, toL I to 4; 
Art Amateur, vol. 1 to 7, Ost., '4; Art Iifterchsnce. 
VOL 1 to 9; Art Union, vol. 1 to 4, Jan., *44, July/fi; 
Bibllotbeca Sacra. ToLl to 46; Godey^a Ijady*sBook, 
vol. 1 to 90; New Bnglander, vol. 11 ; Zoologist, Seri« 
1 and 1, Series 8 vol. 1 to 14; Allen Armendsle(» 
novel). Baymer's " Old Book ^^ Store, 948 4th Arc 
S., Mmneapolls, Minn. 



W^ 



ANTED.— By a young man, a Swarthmore Col- 
lege junior, a position as principal of a public 
hi{^ school in one of the Oulf States, or as Instraetor 
in Dotany, phTsiology, and geology in an acadenr 
or normal school. Address B., care of Llbraxfss, 
Swarthmore College, Penn. 

ANTBD.^A teacher of Qeology who is fknOiar 
with the fossils of the Hamilton ttroup, st 
instructor of Geology during July next at the IfskB- 
ral Science Camp on Canandaigaa lake. Apply t» 
ALBERT L. ABET, Director, 289 ATerilf Ave^ 
Bochester, N. Y. 

WANTED.— To act as correspondent for one or 
two dallv or weekly papers. HaTe workedoe 
paper for about two years would like a position os 
editorial staff of humorous paper. Address 610. 
C. MASON, 14 Elm St., Hartferd, Conn. 

TRANSLATOR wanted to read Qerman arohttoe- 
tural works at sight (no writing). One ^^■'ffl'y 
with technical terms desired. Address **A..**Boi 
149, New Tork Post Offlse. 



WANTED.— A position in a manof aotnring eitsb> 
lishment by a mannfaotnring Chemist of i>* 
ventiTe ability. Address M. W. B , oaie of 
874 Broadway, N. T. 



EkNTED.— Books on Anatomy and Hypnodn. 
Will nay cash or gire similar bo<ftii la ex- 
ge. Also want medical battery and ohoto 9^ 
lit. DR. ANDERSON, 188 State stAet, cfiSSs a 

ANTBD.-A college graduate with some nors»I 
training, to teach the soienoes, at tL800per 
Tear, in a Southern oollege. A Baptist or a Method- 
ist preferred. Most also be a fttst-elan Litt 
scholar. A. H. Beats, Box M, Mmedgev meTq*. 
DDRE88 WANTED.— Will some one Dieasa md 

™.« ^•*?2?*.-^*''S,^^^*^«T o« the Ametlotf 
Philological Society. Also that of Herbert Speseir' 

"ADDIBON." Boom 84, 104 Madison 8t.;cSicK^ 
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TheorieB oT Price RegutatioD," by Arthur T. Hadley; on " Massa- 
chusetts and the Saybrook Platform," by Williston Walker; and 
on "Labor Troubles between 1884 and 1887," by Evana Woollen, to- 
gether with afenpagesofcommant and a number of book reviews. 
The articles are eseentiallj of the same quality oe those that bave 
appeared on similar topics elsewhere in this country during the 
post ten or twenty years, but we fail to find in them anything 
new or striking. The appearance of this new Beview, indeed, 
raise^i the question whether this subject of political science is not 
in dauger of being run into the ground by our young and ambi- 
tious writers. The Jievieu) ia published by Qinn &Co.,of Boston, 
at 79 cents a number or |S a year. 

— Professor W. O. Alwaler, in an instructive article in The 
Forum for June, points out ibe curious fact, that, in the estraor- 
dlaary applications of science to practical problems in recent 
years, one of the most important fundamental problems has been 
strangely overlooked, viz., the scientific study of food. The 
coming man will avoid four roietakea that are now largely made: 
(1) he will not buy as expensive kinds of food as are now gen- 
erally bought, because some of the least expensive foods are the 
most nutritive and palatable; (2) with further acientiSc informa- 
tion the coining min wilt value foods in proportion to their 



nutritive qualities; (8) if foods are bought and eaten with refer- 
ence to their nutritive qualities, and not to mere fashion or habit. 
it would require a much lees quantity to keep a man in his best 
working condition than is now generally consumed ; (4) there 
will be a revolution wrought in the present way of cooking, 
which is both wasteful and primitive and far behind our ad- 
vancement in almost every other art. Professor Atwater gives 
the results of practical studies in diets made to show these con- 
clusions. And he asks: "Has man yet reached his highest de- 
velopment? The poorer classes of people — and few of us realize 
how numerous they are — the world over are scantily nourished. 
The majority of mankind live on a nutritive plane far below that 
with which we are familiar. We ma; hope tor the best culture, 
not of the intellectual powers, but of the higher Christian graces 
in the minds and hearts of men, in proportion as the care of their 
bodies is provided for. Happily, with advance of knowledge 
comes the improvement of material conditions. Hay we not 
hope that the future development of our race will bring that pro- 
vision for physical wants wl^^ch is requisite for the beet welfare 
of mind and soul?" President Dwight, in his article, also in the 
June Forum, on the recent action of Yale College in admitting 
women to its advanced courses, makes an eloquent discussion of the 
bieher education of women in the United States. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
tricians. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES, 

874 BBOADWAY, HEW YOBK 
JUBT BEAI>T. 

THE LABRADOR COAST. 

A Journal of two Summer Cruises to that 
region; with notes on its early discovery , 
on the Eskimo, on its physical geography, 
geology and natural history, together with 
a bibliography of charts, works and articles 
relating to the ciyil and natural history of 
the Labrador Penin^a. 

By ALPHEUS SPRING PACKARD, M.D., Ph.D 
8^, 518 pp., $8.50. 

I. D. C. HODGES, 874 Broadway, 1. Y. 

THE RADIOMETER. 

By DANIEL S. TROY. 

This contains a discussion of the reasons 
lor their action and of the phenomena pre- 
sented in Crookes' tubes. 

Price, postpaid, 50 cents. 

N. D. C. HODGES, 874 Broadway, N. Y. 

AUTHORS AND PUBLISHERS. 

Material arranged and compiled for all kinds of 
works, excepting fiction. Statistics a specialty. 
Indexing and cataloguing. Address G. E. BIYER, 
880 N. IBth Street, Piniadelphia. 



TO THE READERS OF SCIENCE 

PUBLISHER'S ANNOUNCEMENT. 



OUR PLANS. 

Within the past six months the use of Science \>j 
scientiflc men and women as a medium for prompt 
publication and weekly discussion, has increased 
very materially, so that the pages are now well 
filled each week with original matter. As the num- 
ber of those promising contributions is increasing 
at the rate of three cr four each day, It cannot be 
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the paper by oue>half, but must first learn the tem- 
per uf our constituency as to an advance in price to 
$5.00, which was (he subscription price from the 
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ing Science more worthy of American scientiflc work 
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It goes without saying, that the demand for scien- 
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for literature which is more to the public taste, so 
that the receipts of most of the Scientiflc Journals, 
in this oountry, do not pay quite for their printing 
and paper, to say nothing of the other items of ex- 
pense. We say this merely to emphasiae the fact, 
that generous and prompt support must be ac- 
corded this ixove if it is to succeed. 
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PUBLICATIONS. 



THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBUOGRAPHY OF WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHBUS SPRUG PACKARD, I.D., PI1.D. 

Sportsmen and omitbologlBts will be Interested In 
the list of Labrador birds by Mr. L. W. Turner, 
which has been kindly reyised and broosht down to 
date by Dr. J. A. Allen. Dr. B H. Scadder has con- 
tributed the list of butterflies, and Prof. John 
Macoun, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pains has been taken to render the biblioK- 
raphy complete, and the author is indebted to Dr. 
Frans Boas and others for seTeral titles and impor- 
tant susgestions; and it is hoped that this feature of 
the booK will recommend it to collectors of Ameri- 

CCNMI. 

It is hoped that the Tola me will serre as a snide 
to the Labrador coast for the use of travellers, 
jraohtsmen, sportsmen, artists, and naturalists, as 
well as those interested in geographical and histori- 
osi studies. 

518 pp., 8^, $8.50. 



RAGES AMD PEOPLES. 

By DANIEL G. BRINTON, M.D. 

**The book is good, thoroughly good, and will long 
remainvthe best accessible elementaij ethnography 
In our language.'^ — The ChritHan Unum. 

"We strongly recommend Dr. Brlnton's * Races 
and Peoples * to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats in the KngUsh language.'' 
^AtUstie (Quarterly. 

"His book is an excellent one, and we can heartilT 
recommend it as an introductory manual of ethnol- 
ogy."— 2%« ironist. 

"A useful and really interesting work, which de- 
serves to be widely read and studied both in Europe 
and America."— BriyMon (lEng.) Herald. 

"This volume is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superficial, 
gntsps very well the complete field of humanity."— 
The Aino York Timee, 

"Dr. Brinton invests his scientific illustrations and 
measurements with an indescribable charm of nar- 
ration, so that 'Races and Peoples,' avowedly a rec- 
ord of discovered facts, is in reality a strongstim- 
ulant to the imaginaUon."— Philadelphia T^^lic 
Ltdoer, 

"The work is indispensable to the student who re- 
quires an intelligent cuide to a course of ethno- 
graphic reading.'^i%t7<K2«(p^ia Tirnea. 

Price, poflipaid, §1.75. 
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THE MODERN MALADY ; or, Saf- 
ferers from ' Nerves.' 

An introduction to public consideration, 
from a non-medical point of riew, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12*», 184 pp., $1.50. 
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The story Is a piquant, good-humored, entertain 
lug narratiTO of a canoe yoyage. A neater, prettier 
book is seldom seen/^— Literary World, 

"This is a sprightly narrative of personal inoi- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a froDtier which is 
rapidly receding.''*— Boston Traneeript, 

** The picture of our desolate North-western terri- 
tory twenty-flTe years ago, in contrast with its 
oiTiliaed aspect to-day, and the pleasant features of 
the writer*s style, constitute the claims of his little 
book to present attention.*'— 2%e IHal. 



THE AMERICAN RAGE. 

By DANIEL G. BRINTON, M.D. 

** The book is one of onosnal interest and Talne."— 
Inter Ocean. 

** Dr. Daniel Q. Brinton writes as the acknowledged 
authority of the subject.''*— i%«adelpAia Preee. 

" The work will be of genuine ralue to all who 
wish to know the substance of what has been found 
out about the indigenous Americans."— iVatvre. 

"A masterly discussion, and an example of the 
successful education of the powers of obserration.** 
-'Philadelphia Ledger. 

Price, postpaid, §3. 
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DIRECT REFLECTING POLARISCOPES. 

Polarization by reflection is more perfect than by trans- 
mission through thin plates, unless a large number of plates 
are used, and in that case there is difficulty in finding plates 
free from color. The disadvantages of reflection are (1) the 
'* elbow" angle and (2) the impossibility of rotation of the 
polarized beam. Both these objections are overcome in 
the forms here described, which may be attached to the lan- 
tern by a sliding collar and rotated almost as easily iis a 
Nicol. 

In Fig. 1, p is a bundle of thin glass plates, set at the 
polarizing angle; m is a silvered mirror. Either the reflected 




Fio. 1. 





Fig. 8. 



Fio. 2. 



or the transmitted beam may be used ; or, if the mirror is 
slightly movable, the two images may be thrown either side 
by side or superposed upon the screen. 

In Fig. 2 the bundle of plates, p, has a black backing, and 
there are two silvered mirrors, m, m. The reflected beam 
only is used. 

The form shown in Fig. 3 is more complicated and clumsy 
in appearance, but it has the advantage of keeping either 
the reflected or the transmitted beam, or both, in the axis of 
rotation, a and b are movable blackened screens. 

T. Proctor Hall. 

Clark UnlTenlty, Worcester, Mass. 



Professor A. 8. Hardy of Dartmouth, who has been spoken 
of for president of the college, has decided to leave Hanover and 
take a new professorsbip at West Point. 



NOTES ON THE FERTILITY OF PHYSA HETERO- 

8TR0PHA SAY.* 

On the 8th of March, 1886, I collected from a marsh near 
Wake Forest two specimens of Physa heterostropha Say. 
On the 16th three thick nidamenta, of some forty eggs each, 
were seen loosely attached to the walls of the glass aquarium. 
A few days later four others had been deposited. Up to June 
15 the aquarium was examined at intervals nearly every day. 
After that date it was not seen again until July 12, when the 
water was changed. The next day both the snails were dead, 
probably as the result of the change of water. 

In the period of four months — say March 12 to July 12 — 
the pair produced 43 nidamenta, which contained, on an esti- 
mate certainly not too high, an average of 30 eggs each, so 
that the number of their offspring for the period mentioned 
amounted to 1,290. There was no well-marked decline of 
the reproductive function toward the close of the period, 
which is perhaps another indication that they came to their 
death by violence. 

From March 31 to June 6 inclusive, the pair were observed 
in coitu as many as fifteen times, at hours ranging from 
8.30 A.M. to 6.15 P.M., the coitus lasting sometimes but twenty 
minutes, sometimes more than an hour. The male function 
was performed alternately by the two snails. The ej^gs ap- 
pear to have been laid only during the night. 

It was important to determine, if possible, the age at which 
sexual maturity is attained and reproduction begins. Ac- 
cordingly, on the 12th of July I took out of the aqtiariuiil 
two of the largest of the young snails and put them into an- 
other aquarium. They were presumably members of the 
first brood, the eggs of which were deposited near March 13. 
Their age, reckoning from the time they were hatched, was 
about 3|- months; size, length of shell, 5 millimetres; length 
of foot, 6 millimetres. In two days one of the snails was 
dead. On the 25th of July another snail of about the same 
size was introduced from the first aquarium. The next entry 
in my notes is under date of Sept. 11, when six nidamenta 
were observed attached to the fibrous roots of a water plant. 
They were, however, small, containing only from one to 
four eggs each, showing that the reproductive function at 
that age was feeble. Some of the eggs were already hatched, 
and the tiny grandchildren of my first Physas were going 
about the aquarium in search of food. Allowing, say, fif- 
teen days for the intracapsular development of these snails 
of the third generation, I estimate that the isolated pair of 
the second generation attained sexual maturity at five months 
'of age. The same day — Sept. 11 — in the first aquarium I 
noticed a confirmation of my observation in the second, 
namely, the pairing of two of the oldest brood. 

The maintenance of a species depends on the equilibrium 
between the forces tending to its destruction and those tend- 
ing to its preservation. We may enbrace the. former under 
the general phrase, adverse external conditions. There are 
two different ways in which the destructive tendency of these 
adverse external conditions is opposed. The first is by adap- 

> Atwtraet of a paper read before the BliBha Mitchell Sclentiflo Society in 
seeeioii at Wake Foreeti . ., Oct. S8, lb91. 
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tations of structure and habit. The second is by the pro- 
duction of new individuals to take the place of those that 
have been overcome. Now, as different animals exhibit 
varying degrees of ability to adjust themselves to their en-^ 
vironment, so also their reproductive power may be small or 
great. Tn estimating this reproductive power four factors, 
as Herbert Spencer points out/ are to be taken account of, 
namely, (1) the age at which reproduction commences, (2) the 
frequency with which broods are produced, (3) the number 
contained in each brood, and (4) the length of time during 
which the bringing forth of broods continues. 

Accordingly, for the special case of Pbysa heterostropha 
we have the following results: — 

1. Age at which reproduction begios, 5 months. 

2. Frequency of broods, 1 in about 2-^ days. 

3. Number in each brood, 30 average. 

4. Reproductive period, 4 months, March to July. 

Some addition ought to be made to this actually observed 
period, inasmuch as the snails had certainly already entered 
upon it at the time of their capture, and, further, instead of 
closing normally, it seems to have been violently interrupted. 
Just how much the period of reproduction is to be extended I 
have no means of determining, unless the fact that the young 
snails of the first brood were observed reproducing themselves 
in September warrants an extension of at least two months, 
making it six months instead of four. 

Assuming, then, that the reproductive season extends from 
March to September, and assuming, further, somewhat arbi- 
trarily, that the snail lives but two years, we have, on the 
basis of facts above mentioned, the following esti:rate of the 
total number of the offspring of a single pair: — 

At close of first season 1.900 

950 pairs at close of second season 1,805,000 

Orlgiual pair at close of seooud season . 1,9*0 

Total number of offspring in two years 1,8 8,800 

W. L. POTEAT. 

Wake Forest College, N.C. 



NEBRASKA SUGAR SCHOOL. 

Professor Lloyd has just made the first formal report of 
tb^ sugar school at the State university, Lincoln, Neh., of 
which the following is a summary: The school opened on 
Jan. 5 with an enrollment of twenty-five students. These 
students were mostly members of other classes in the chemi- 
cal department of the university; the only preparation re- 
quired for entrance being a clear conception of the princi- 
ples of elementary chemistry, such as may be obtained in 
some of the high schools of Nebraska. 

The course consisted of two lectures a weete, with five 
hours of laboratory work. The lectures as given by Mr. 
Lyon embraced the following subjects: 1. Chemistry of the 
sugars; 2. technology of beet-sugar manufacture; 3. culture 
of the sugar beet. 

The lectures under the first head were designed to give the 
students an idea of the position of sugars as a class in the 
series of compounds of carbon, and their relation to others of 
these compounds, together with a knowledge of the proper- 
ties and characteristics of each of the sugars. 

The cause and effects of fermentation upon sugar solutions 
were carefully studied. Other important principles relating 
to the manufacture of sugar, as the compounds of the sugars 
with lime, melassigenic action, etc., were taken up in order 
to prepare the student for the complete understanding of the 
practical application of these principles in sugar factories. 

> Blologf , YoL II., p. 895. 



A discussion of the methods of the analysis used in the 
laboratory was given from time to time throughout the 
course. 

Under the second head of lectures, the Yarious processes 
that the beets, juice, and sugars undergo from the washers 
to the granulator were studied in detail. Both the French 
and German forms of machinery were described. ' As each 
process was studied, the methods of the analysis of its prod* 
ucts and by-products was referred to. The study of sugar- 
house control was in this way presented to the student. 

During the latter part of the winter term. Professor 
DeWitt B. Brace gave the class four Yaluable lectures 
on the theory of light. His lectures included the following 
subjects: ]. The waYe theory of light; 2. polarization of 
light; 3. rotation of the plane of polarization ; 4. application 
of these principles to the polariscope and to the different 
forms of saccharimeters. 

The lectures were finely illustrated by means of the ap- 
paratus in possession of the physical laboratory. This 
course in the physics of light was followed by lectures in 
the chemical department on the use of the sacchari meter, 
paethods of setting prisms to obtain a clear field, adjustment 
of the compensating wedges, methods for testing the accuracy 
of instruments. 

The laboratory work of the course consisted in analyses of 
the various products and by-products of the sug^ar factory. 
The samples used were obtained from the Norfolk sugar fac- 
tory during the last campaign. One of the students did 
some advance work in the absorption of sucrose by bone 
black and the volume of the lead precipitates. 

The spring term was devoted to a course of lectures on the 
culture of the beet. This course embraced the following 
topics : 

1. Origin and history of the beet. 

2. External characteristics of a good sugar beet, its roots 
and foliage. 

3. Composition and structure of the root. 

4. Relation of the leaves to the root. 

5. Food of the plant. 

6. Relation of the plant to the atmosphere and to the soil. 

7. Conditions governing the growth of the plant, and 
changes during vegetation. 

8. Fertilizers, preparation of the soil, planting, cjltivating, 
thinning, etc. 

9. Production and improvement of the seed. 

These lectures were supplemented by practical work at the 
station farm, which may be continued throughout the sum- 
mer at the option of the student. The course closed May 6. 

Encouraged by this prosperous beginning of the first beet- 
sugar school in the United States, it is hoped that in the 
coming year the work may be greatly extended. Several 
students who have taken the course outlined are thoroughly 
prepared to do polariscopic work in sugar factories. 



SECONDARY BATTERIES.* 



When a lead -peroxide cell is discharged, sulphate of lead 
is the ultimate product on both plates, and when it is charged 
again this lead sulphate is oxidated on one plate and re- 
duced on the other. This fact was published in 1882 by Dr. 
J. H. Gladstone and the late Mr. Tribe in Nature. Taken 
by itself, however, it does not explain how it is that during 
charge the potential difference of a cell will rise rapidly 
from 2.1 volts to 2.13 volts, then slowly to 2.2 volts, and 

* From Bngineerlng of May 90. 
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afterwards rapidly to 2.4 volts, or even higher. Upon dis- 
connection of the charging current the potential difference 
drops suddenly to about 21 volts, and then on discharge 
falls rapidly to 1.96 volts. The main part of the discharge 
takes place between 1.96 and 1.9 volts, and if it be continued 
beyond the latter point the potential difference rapidly falls 
to 1.6 volts, the gradient below 1.8 volts being very steep. 
Last week, and again yesterday. Dr. Gladstone showed the 
Institution of Electrical Engineers that the variations in the 
strength of the sulphuric acid are the main causes of the varia- 
tions in the electro- motive force. Starting with a properly 
formed cell which has bben discharged, there are two leaden 
supports; on one of these is a mixture of lead sulphate 
(PbS04) with more or less lead peroxide (PbOj); on the 
other is also a mixture of lead sulphate with more or less of 
spongy metallic lead. Each of these mixtures is a porous 
layer. The act of charging converts the lead sulphate on 
one plate into PbOg, and on the other into spongy lead. In 
the operation there is an abundant formation of sulphuric 
acid in the pores of each plate, while an equivalent amount 
of water disappears. In addition to this ehemical effect 
sulphuric acid is, by electrolytic action, heaped up against 
the positive (peroxide) plate, and withdrawn from the neigh- 
borhood of the negative (spongy lead) plate. The increase 
of acid strength around the positive plate' was proved experi- . 
mentally by the author, while it is matter of common knowl- 
edge that the density of all the liquid in a cell rises during 
charge. 

When a cell is fully charged and left to stand, the strength 
of the acid commences to equalize itself through the liquid. 
This is brought about by three causes — diffusion, local 
action, and reduction by H3O9. These actions occur at the 
positive plate, where the acid in the pores works out, at first 
rapidly and then more slowly. At the same time energetic 
local action is setup between the PbOj and its supporting lead 
frame, with the formation of sulphate of lead, and the con- 
sequent absorption of sulphuric acid from the liquid. The 
temporary evolution of oxygen gas from a well-charged plate 
has been attributed to the reaction of hydrogen dioxide on 
peroxide of lead. At the negative plate equalization of acid 
strength takes place by diffusion, and also by a direct, slow, 
chemical action of the sulphuric acid on the lead, producing 
lead sulphate and hydrogen gas. This latter gas, being formed 
in the pore% of the spongy lead, chokes them and hinders the 
diffusion of the acid, rendering it very slow. 

During the discharge of a cell all the causes just enumer- 
ated as tending to produce equalization of acid strength, 
continue in operation, and to them is superadded the ordinary 
discharge reaction of the cell. At the positive plate the lead 
peroxide, with sulphuric acid existing in its pores (PbOg -I- 
H3SO4), becomes sulphate of lead and water (PbS04 -|-HaO). 
At the negative plate spongy lead with sulphuric acid in its 
pores (Pb-|-HgS04) also becomes sulphate of lead and 
water (PbS04 -[-HgO) Further, by electrolytic action 
sulphuric acid is transferred from the PbOg to the Pb plate. 
The excess of acid originally about the PbOg plate rapidly 
disappears by these various agencies, and the acid on both 
plates is reduced pretty nearly to the same strength as that 
of the intermediate liquid. After this there is a gradual 
withdrawal of acid from the liquid in the pores, more or less 
compensated by diffusion inwards from the intermediate 
liquid. This brings about the reduction in the strength of 
the whole acid, which is well known 'to take place during 
discharge. The strength of the acid in the pores will be de- 
termined by the relative values of the rate of withdrawal 



and the rate of diffusion. But while the rate of withdrawal 
continues constant for a given current discharge, the rate of 
diffusion rapidly diminishes. The rate of weakening of the 
acid is, therefore, a constantly increasing one, and may 
finally become so rapid that the acid strength of the liquid 
against the working surfaces of the plates is very low, or 
almost nil. 

It being shown that the strength of the acid against the 
plates of a secondary battery is constantly varying during 
charge, i*epose, and discharge, the authors of the paper, from 
which we have quoted, set themselves to prove experimen- 
tally that a ch'ange of electro-motive force is produced by a 
change in the strength of the acid. Taking a pair of fully 
formed and carefully washed plates they were placed in a 
series of solutions of gradually increasing strength of acid, 
and left in each for fifteen minutes. The acid strengths and 
electro-motive force are given in the following table: — 



Percentage of 


Electro-motive Force 


Acid. 


(Volts). 


6.6 


1.887 


9.6 


1.898 


11.6 


1.915 


16.2 


1.943 


21.7 


1.978 


29.2 


2.048 


33.7 


2.088 


48.0 


2.170 



In a second set of experiments the Pb plate was kept in 
acid of 14.0 per cent strength, while the acid around the 
positive plate was varied from 6.6 to 81 per cent. The result 
confirmed those of the first set of experiments, but it was 
shown that the electro-motive force depends on the strength 
of the acid at both electrodes. Several other series of ex- 
periments were made in different ways, but all confirming 
the opinion that change in acid density was accompanied by 
a change of electro-motive force. 

We have not space to follow Messrs. Gladstone and Hibbert 
through the vast amount of confirmatory evidence they ad- 
duced from their own experiments, and from the records of 
the researches of others, in support of their hypothesis. We 
may, however, notice one point. Applying Lord Kelvin^s 
law as to the relation between the electro- motive force of a 
cell, and the thermal value of the chemical actions con- 
tributing to it, they find that the voltage of a PbOg — Pb 
cell, in which there was nothing but pure H2S04, would be 
2.627; by experiment they made it 2.607 volts. With pure 
water in the cell the result is, by calculation, 1.35 volts; by 
experiment, 1.36 volts. In charging an accumulator the 
current has, as already shown, to do extra work in concen- 
trating H2SO4 at the PbOg plate, and the energy equivalent 
to that work must be obtained from an increased potential 
difference. This explains how it is that potential -difference 
is so much greater during charge than during discharge. 
For a dyad gramme equivalent of H3SO4, concentrated from 
a 10 per cent solution to 100 per cent, about 17,000 calories 
will be needed, equal to .37 of a volt. The calculated 
charging electro-motive force must, therefore, be at least 
2.3 volts. 

The lesson to be learned from the paper is the desirability 
of promoting diffusion in the liquid of the cell, so as to keep 
the whole of the same density. At present the heavy acid 
slides down the PbOg plate and accumulates at the bottom. 
This leads to differences of current density in different parts 
of the plate, and will also give rise to potential differences 
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on each of the plates, and thus produce local action and the 
formation of lead sulphate. It would not he a difficult matter 
to effect such diffusion, and the experiment would he one of 
considerable interest. 



NOTES AND NEWS. 



The annual meeting of the Society of German Men of Science 
and Physicians, according to Nature^ will be held at NOrnberg* 
from September 12 to 18. At the same time and place there will 
be a meeting of the German Mathematical Association. In con- 
nection with these meetings there will he a mathematical exhibi- 
tion, including models, drawings, apparatus, and instruments 
used in teaching and in research in pure and applie i mathematics. 
The project has the support of the Bavarian Government, and 
those who are organizing the exhibition have secured the co- 
operation of various competent men of science, and of the mathe- 
matical departments of some coUege^, bei^ides that of prominent 
publishers and well-known technical institutions. Space will l>e 
granted free of charge to exhibitors. 

— Mr. E. H. Parker, the British consul at Kiangchow, in 
Hainan, a large island off the southern coast of China, mentions 
a curious phenomenon in connection with the tides of that port. 
The tides inside the inner harbor, as we learn from Nature, require 
several years of careful observation before they can l>e tabulated. 
It appears certain, however, that there are always two tidal 
waves a day, though one is so much more considerable than the 
other that the effect is often practically that of one single tide in 
the twenty four hours. The easterly and westerly currents 
through the straits are not necessarily connected with the rise 
and fall of the water, either there or in port. The phenomenon of 
'^ slack water" (morte eau) is also observable every tea days or so 
at Haiphong, and is probably owing to much the same causes as 
at Hoihow. At Tourane in Toi^quin, too, it is popularly thought 
that there is usually but one tide within the twenty- four hours. 
This tide is felt away up to the citadel of Quangnam. In the 
Gulf of Tonquin the incoming tidal wave flows from the south, 
a fact which perhaps accounts for the singular circumstance that 
the westerly current in the Hainan Straits always sets for six- 
teen hours. One at least of tne tidal waves from the east, which 
pass Hoihow, cannot get through the straits to Tonquin so soon 
as that portion of the same wave which takes a circuitous course 
by way of Annam. 

— A Report of the State Geologist of Missouri, dated June 8, 
shows that much attention has been given to the study of the 
zinc and lead deposits, and in this connection examinations have 
been made in Jasper, Newton, Lawrence, Greene, and St. Fran- 
cois Counties. In addition, detailed mapping has been prosecuted 
in Jasper County, and about 140 square miles have been covered 
during the past month. Further, there has been collected in 
Jasper County a large number of charts showing the location of 
mining properties, shafts, and ore bodies ; and a great amount of 
statistical matter relating to these. The material thus acquired 
will be used in the preparation of the general report upon the zinc 
and lead deposits and also in the special report which will accom- 
pany the maps of Jasper County, now in preparation. In con- 
nection with the examination of the iron-ores, stratigraphic 
studies of the Ozark region have been prosecuted along the Big 
Piny and Gasconade Rivers in Texas, Pulaski, Phelps, Maries, 
Osage, and Gasconade Counties. In addition, iron-ore deposits 
have been inspected in Ripley, Carter, Wayne, and Butler Coun- 
ties. The clays of the State have been subjects of further exam- 
ination in both the field and the laboratory, deposits having been 
visited in St. Louis, Jefferson, Washington, Madison, Bollinger, 
Carroll, Chariton, and Randolph Counties. The study of the 
QuH ternary geology of the State has been prosecuted in Jackson, 
Lafayette, Johnson, Macon, Randolph, and Saline Counties. In 
Greene and Polk Counties a small amount of systematic geological 
mapping has been done. The excessive rains during the past 
month have not only made all the field-work difficult and disa- 
greeable, but have made certain work impossible, and have mate- 
rially retarded the progress in other directions. It is greatly to 



the credit of the assistants of the survey that, notwithstanding the 
hardships endured and the difficulties overcome, such advance 
has been made. In the office the preparation of reports has been 
constantly in progress. This includes the original composition, 
the revision, and preparation for the printer, the correction of 
proof, the drawing of maps and illustrations. The reports which 
have thus specially received attention during the past month are: 
the report on the iron ores ; the report on the mineral waters ; the 
report on paleontology ; the report on the Higginsville sheet ; the 
reports on the Warrensburg, Iron Mountain, and Mine La Motte 
sheets ; and the report on the crystalline rocks. 

— At a meeting of the American Philosophical Society, Phila- 
delphia, May 20, the following preambles and resolutions were 
read and considered : •* Whereas, This Society did in the year 1848 
celebrate the Centennial Anniversary of its foundation by a series 
of addresses, meetings, receptions, exercises, etc., upon the 25th, 
26th, 27th, 28th, 29th, and 80th days of May, the results of which 
were published in a special volume of over two hundred pages ; 
and, Wher^, We are approaching the Sesqui-Centennial Anni- 
versary of the same auspicious event; therefore, be it Resolved, 
That the Society will celebrate the same in a worthy and becoming 
manner. Resolved, That the president be authorized to appoint a 
committee of five members to make all necessary arrangements 
for the same and with full power to act, and that the president 
be eX'Offlcio a member of said committee." The preambles and 
resolutions, being considered by the society, were unanimously 

^ agreed to. The president subsequently appointed as said commit- 
tee Messrs. Henry Phillips, Jun., chairman, J. Sergeant Price, 
Daniel G. Brinton, Richard Vaux, and William V. Keating. 

— The usual monthly meeting of the Royal Meteorological So- 
ciety was held on Wednesday evening. May 18. The following 
papers were read: (1) ''Raindrops," by Mr. K. J. Lowe, F.R.S. 
The author has made over three hundred sketches of raindrops, 
and has gathered some interesting facts respecting their variation 
in size, form, and distribution. Sheets of slate in book- form, 
which could be instantly closed, were employed ; these were ruled 
in inch squares, and after exposure the drops were copied on 
sheets of paper ruled like the slates. Some drops produce a wet 
circular spot; whilst others, falling with greater force, have 
splashes around the drops. The same-sized drop varies consid- 
erably in the amount of water it contains. The size of the drop* 
ranges from an almost invisible point to that of at least two inches 
in diameter. Occasionally large drops fall that must be more or 
less hollow, as they fail to wet the whole surface inclosed within 
the drop. Besides the ordinary rain drops, the author exhibited 
diagrams,' showing the drops produced by a mist floating along 
the ground, and also the manner in which snowflakes, on melting, 
wet the slates. (2) '' Results of a Comparison of Richard's 
Anemo-Cin^mographe with the Standard Beckley Anemograph at 
the Kew Observatory," by Mr. G. M. Whipple. This instrument 
is a windmill vane anemometer, and is formed by six small wings 
or vanes of aluminium, four inches in diameter, inclined at 45^, 
ri vetted on very light steel arms, the diameter of which is so cal- 
culated that the vane should make exactly one turn for a meter 
of wind. Its running is always verified by means of a whirling 
frame fitted up in an experimental room where the air is abso- 
lutely calm, and, if necessary, a table of corrections is supplied. 
The recording part of the apparatus differs entirely from any 
other anemometer, and is called the Anemo-Cinemographe, and 
in principle is as follows: The pen, recording on a movable paper, 
is wound up at a constant rate by means of a conical pendulum 
acting as a train of wheel-links, whilst a second train, driven by 
the fan, is always tending to force it down to the lower edge of 
the paper; its position, therefore, is governed by the relative dif- 
ference in the velocity of the two trains of wheel- work, being at 
zero when the air is calm, but at other times it records the rate 
of the fan in meters per second. The author has made a com- 
parison of this instrument with the Standard Anemometer at the 
Kew Observatory, and finds that it gives exceedingly good results. 
(8) ** Levels of the River Vaal at Kimherley, South Africa, with 
Remarks on the Rainfall of the Watershed," by Mr. W. B. Tripp. 
Measurements of the height of the River Vaal have for several 
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years past been made at the Kimberley Waterworks. These 
gaugings having been placed at the disposal of the Society, the 
author has compared them with the rainfall of the watershed. 
There is a marked period of floods and fluctuations at a compara- 
tively high level from about the end of October to the latter part 
of April, and a period of quiescence, during which the river 
steadily falls with very slight fluctuations, from about Apr. 19 to 
Oct. 81. The highest flood, 525 feet, occurred in 1880, the next 
highest being 500 feet on Jan. 24, 1891. 

— The admirable results which have attended the artesian bor- 
ings in the Wed Rir, at Wargla, and more recently at El Golea in 
the Sahara, have led to a demand being made by the inhabitants 
of the Mzab in the southern part of the French Sahara, for 
the assistance of the Oovemment in undertaking experimental 
borings in that region also. M. G. Rolland, one of the few geol- 
ogists who have explored the Algerian Sahara, and the only one 
who has visited the extreme south, makes the following observa- 
tions, reported in the Proceedings of the Royal Geographical Soci- 
ety, on the r^ime of subterranean waters between Laghuat and 
£1 Golea. From the north to south in the region of the Lay a, 
and on the chalk plateau which extends to the south, borings have 
no chance of success. In the shebka of the Mzab and of MetliJi, 
the conditions are only moderately favorable, and it would be 
necessary to penetrate down to 700, and even to 1,000, feet. To 
the south of the 82d parallel the chances of success increase in 
what M. Rolland caUs the shebka of the south of El Hassi. Bor- 
ings would undoubtedly succeed in the depressions of Dayet Tarfa, 
El Aref, Zubia, and Bu Fakrun. Further south, springing water 
would be obtained along the western border of the chalk reliefs, 
which 19 unfortunately complicated by the ramifications of the 
Western Erg, and the depths of the borings would go on decreas- 
ing until, on approaching the region of El Gk)lea, it would be neces- 
sary to penetrate down only to 400 feet. 

— The United States Consul-General at Seoul, in his last re- 
port, says that paper manufacture is one of the leading industries 
of Corea. This paper is highly esteemed, and always forms part 
of royal presents, and of the tribute paid to China. Besides its 
use for writing and for books, it is employed in a great diversity 
of ways. It serves as string, and in the manufacture of lanterns, 
fans, umbrellas, shoe soles, hats, boxes, and coats. It is also 
used for covering floors, walls, and ceilings, and, stretched on 
frames, supplies windows and doors. It is highly prized in China 
and Japan, and is especially sought after for the manufacture of 
umbrellas. It is made from the bush of the mulberry order 
{Brousaonetia papyrifera), which is indigenous, growing in many 
parts of the kingdom, but thriving best in the moist, warm cli- 
mate of the south. It is chiefly grown from cuttings for this 
•especial purpose, and the wild and cultivated plants are said to 
be of equal value. The bark, which alone is used, is generally 
gathered in the spring, and it is boiled for a long time in water, 
in which a quantity of wood ashes has been mixed, until it be- 
comes a pulp, the mass having been beaten during the whole time 
of the boiling. Fine bamboo screens are then placed in shallow 
wooden vats, and a ladleful of the pulp is evenly spread over 
the screen by a dexterous circular motion of the band. This 
operation is repeated once or twice, or as often as may be neces- 
sary — the more frequent the operation, the finer the paper — ^and 
the screen allowed to drain into the vats, until a proper consist- 
■ency is reached, the drippings being thus saved. They are placed 
on a hot kang fioor to dry. After the drying has proceeded far 
enough, the paper is laid on a hot floor, and ironed by hand. The 
long lines in the paper show strands of the bamboo screens, and 
their nearness, distinctness, or absence indicate the fineness or 
otherwise of the paper. They are almost imperceptible in some 
grades of paper, while in others they are distinct and far apart. 
Paper is made by the Paper Guild, a numerous and prosperous 
association. The province of Chulla is the chief seat of manufac- 
ture. 

— The statement is sometimes made, that, owing to the homo- 
:geneity of steel, a bar of this metal with a surface crack or nick 
in one of its edges is liable to fail by the gradual spreading of the 
jiick, and thus break under a very much smaller load than a 



sound bar. With iron it is contended this does not occur, as this 
metal has a fibrous structure. Even the late Sir William Siemens 
supported this theory, and likened a bar of steel to one of india- 
rubber, which, as everyone knows, is greatly weakened by a nick 
in one of its edges. Sir Benjamin Baker has, however, shown 
that this theory, at least so far as statical stress is concerned, is 
opposed to the facts, as he purposely made nicks in specimens of 
the mild steel used at the Forth Bridge, but found that the tensile 
strength of the whole was thus reduced by only about one ton per 
square inch of section. This settled the matter so far as statical 
stresses are concerned, and we now find in a recent number of 
Engineering Aetos, an account of an experiment carried out by the 
Union Bridge Company, in which a full-sized steel counter-bar, 
with a screw-turned buckle connection, was tested under a heavy 
statical stress, and at the same time a weight weighing 1,040 
pounds was allowed to drop on it from various heights. The bar 
was first broken by ordinary statical strain, and showed an ulti- 
mate breaking stress of 66,800 pounds per square inch, with an 
elouKation of 29.17 per cent on 12 inches. The reduction of area 
at fracture was 52.4 per cent. The longer of the broken parts was 
then placed in the machine and put under the following loads, 
whilst a weight, as already mentioned, was dropped on it from 
various heights at a distance of five feet from the sleeve nut of 
the turn buckle as shown below: — 
Stress In pounds per Bqaaralnoli... 60,000 56,000 00,000 08,000 06,000 

ft. In. ft in. ft. in. fk in. ft in. 
HelCbtoffaU 21 26 80 40 50 

The weight was then shifted so as to fall directly on the sleeve nut, 
and the test proceeded as follows : — 

Stress on specimen in ponnds per square intib 66,860 66,860 68,800 

ft ft ft 

Height of faU 8 6 6 

It will be seen that under this severe trial the bar actually carried 
more than when originally tested statically, showing that the 
nicking of the bar by screwing had not appreciably weakened its 
power of resisting shocks. 

— The Councillor of Exploration of the Appalachian Mountain 
Club asks the assistance of members of the club during the coming 
season. Record of exploration in any part of the country will be 
welcome. In the White Moufatains the whole region drained by 
the East Branch of the Pemigewasset needs exploration, especially 
in regard to the details of ravines, ridges, and minor summits ; 
Mounts Thompson and Hastings have not yet been visited ; and 
the region north and east of the Androscoggin has bad but little 
attention except in the neighborhood of Gk)rham and Shelboume. 
Members are requested to forward accounts of their visits to all 
places outside of the track of the ordinary tourists to A. L. Qood- 
rich, Salem, Mass. 

— The president of the Commission appointed to collect funds 
for the erection of a monument to the late 6. A. Him, at Colmar, 
Alsace, are calling in the subscriptions, which are now nearly 
sufficient for the purpose. American subscribers should immedi- 
ately 8end theirs to the nearest collector in this country. The 
sums subscribed abroad amount to from a few marks to several 
hundred, according to the ability of the subscribers. None is so 
poor but that he can add his mite. It is hoped that the oppor- 
tunity to testify, in this country, the appreciation of America and 
of Americans, and their desire to honor the great genius of Alsace 
will be taken full advantage of. Contributions may be sent either 
directly to the president of the Commission, Mon. G. Kern, Colmar, 
or to either member of the committee in this country. The priv- 
ilege of taking part in this movement is one not to be measured 
by money. Numerous small contributions are more desired by 
the management than a few large ones, and every friend and ad- 
mirer of Him should send his mite. 

— Since 1883, says the Scottish Geographical Magazine, the 
Dutch Government has been carrying out a triangulation of West- 
em Sumatra, and at the end of 1890 the network had been ex- 
tended over an area of more than 10,000 square miles, while some 
points had been determined in the northern part of the Padang 
lowlands and the south of Tapanuli. The base-line extends from 
Gunung Gadut to Pulau Satu, and is about 112,504 feet, but owing 
to a probable error of more than 8^ feet, it must be measured again. 
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A BRIEF STUDY OF THE PALENQUE TABLET. 

In order to assist student? in thefr efforts to interpret the 
inscription on this tablet, I notice here some discoveries 
which may possibly lead to valuable results in this direction. 
However, to bring this article into proper limits and avoid 
the necessity of introducing tables and diagrams, I must 
take it for granted that the readers have access to my ^^ Study 
of the Manuscript Troano *' and to Dr. Rau's ** Palenque 
Tablet " and refer them thereto. The only figures referred 
to are that of the entire tablet, and the photograph of the 
right slab, both in Dr. Rau's work. A copy of the first will 
also be found in my '* Study MS. Troano." I will also have 
occasion to refer to the Calendar Table V, p. 11, and the 
diagram of Dr. Rau's figure of the tablet, on p. 199, of the 
** Study MS. Troano." 

The order in which the characters on the tablet are to be 
read is as given in the same work, pp. 200-201. That is to 
say, the columns are taken two and two, commencing at the 
top and reading from left to right across the two until the 
bottom is reached, then going to the top of the next two 
which stand to the right. Thus it will be seen that the 
character at the bottom of the second column will be fol- 
lowed by the top character of the third column, the bottom 
one of the fourth by the top one of the fifth. As we will 
have occasion to refer only to the columns at the sides, it is 
unnecessary to refer to the central portion. 

The particular point to which I wish to call attention at 
present is that the particular manner of reckoning the days 
of the month, found in some of the series of the Dresden 
Codex, notably the extensive one on Plates 46-50, is found 
on this tablet. . The peculiarity of this method is that the 
day of the month is counted not from the first of the given 
month, but from the last of the preceding month ; thus, the 



fifteenth day of Pop, beginning the count with the first, will, 
according to this method, be numbered 16. 

I will now refer to the tablet to confirm this statement. 

Turning to the right slab and to our diagram (Study MS. 
Tro., p. 199) we observe that the columns of this part are 
taken in pairs thus: ST, UV, and WX. The character 10 8 
is 11 Lamat, The little loops by the side of the outer 1 of 
the 11 are apparently of no significance, being left as mere 
ornamental supports or protection to the single numeral. I 
will not stop at present to give the proof of this, as the stu> 
dent will soon learn it for himself. Moreover, it is evident 
that they form no part of the numerals and hence have no 
bearing on the question now before us. The character 10 T, 
immediately to the right of the 11 Lamat above mentioned^ 
is beyond question, 6 Xul. The two characters taken 
together are to be interpreted '* 11 Lamat the 6lh day of the 
month Xul." Turning now to our Calendar Table (Study 
MS. Tro , p. 11) We see that Lamat is never the 6th day of 
the month according to the usual method of counting, but is 
the fifth day of the month in the Kan years. If the count 
were to begin with the last day of the preceding month it 
would then be the 6th, as here numbered. 

Characters 17 T and 1 U form another pair. The first (17 
T) is unquestionably 8 Ahau, but the month symbol, 1 U^ 
has not been determined ; however, the number attached to 
it is clearly 13. Ahau is never the 13th day of the month 
but is the 12th in Muluc years. Here, again, counting from 
the last day of the preceding month agrees with the number* 
iog on the tablet. Symbols 17 U and 17 V are 5 Kan the 
12th day of the month— f — (probable Kayab as the char- 
acter contains the phonetic elements k and h). Kan is the 
11th day of the month in Ix years, therefore the same 
method of numbering is followed in this instance. 

We notice a few other examples briefiy. 

Symbols 5 X and 6 W. — The first 1 Ymix, the second the 
4th day of the month — f — . Ymix is the 3d day of the 
months in the Cauac years. We refer next to 10 X and 11 W ; 
the first is 7 Kan, the second the 17th day of the month — f — 
(possibly Uo or Mol , Kan is the 16th day of the month m 
Muluc years. Attention is called next to 8 T and 9 S; where 
the first is 1 Kan and the other the 2d day of the month, — 
we have suggested may be Kayab. Kan is of course the 
first day of Kan years, but is never the second day of a 
month. In 7 U and 7 V we have 3 Ezanab, the 11th day of 
the month Xul. Ezanab is the 10th day of the month io 
Muluc years. 

Turning now to the left slab of the tablet we notice the 
following, though with less assurance than in reference tO' 
those named, as here we have no photograph. The first two 
we call attention to are 16 A and 16 B, the first of these i» 
1 Ahau, the second the 13th day of the month Xul (?). Ahau 
is the 12th day of the month in Muluc years. Next 3 D and 
4 C. The first of these is 4 Ahau, the second the 8th day of 
the month — f — (probably Cumhu). Ahau is the 7th day 
of the month in the Ix years. Next 9 C and 9 D. Here the 
first is 13 Ik, the second has no number attached to it, hence- 
we can only guess that it is a month symbol; nevertheless,, 
it is a curious coincidence that precisely the same method of 
notation is found once on plate 48 and twice on plate 50 of 
the Dresden Codex, no number-symbol being attached where 
the day is, according to this method of counting the 20th of 
the month. As Ik is the 19th day of the month in the Kan 
years, it would, according to this method, be counted the 
20th, and no number-symbol would be given. I think it 
possible that the symbol 9 D is that of the month Pop. The 
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pair immediately to the right, 9 E and 9 F, in which the first cal analysis of masrite published in the Proceedings of the 

is 9 Ik, present the same peculiarity. Chemical Society is as follows: — 

Referring to 1 E and 1 F, we see 9 Ik, and the 15th day of water 40.85 

the month. Ik is the 14th day of the month in the Muluc losoiuwe matter. am 

Alamlna 10 6d 

y®***' Ferriooxlde 1.68 

These examples are sufficient to render it more than proba- Maariumoxide o.ao 

ble that the method of numbering the days of the month on c^bitou^oxide*///// V/. V///.V.//.V/^^ ..... 1.02 

this tablet is as suggested. If so it limits very greatly Ferpoueoxide 4.28 

the field of search for the interpretation of the unknown " ** arcox e • 

characters following the days mentioned, as we have a satis- 100.00 

factory reason for believing they are month symbols. Suspicions that the mineral contained some hitherto un- 

This, however, is not the only advantage gained. Take, known constituent were first aroused by the fact that when it 

for example, the symbols 10 S and 10 T, in regard to which ,^^8 dissolved in water, and sulphuretted hydrogen was 

there is no reasonable doubt. These indicate 11 Lamat, the p^gg^^ gi^^ly through the solution in presence of acetic acid, 

6th (5th) day of the month Xul. This combination can only instead of the expected black precipitate of sulphide of cobalt 

occur once in a cycle of fifty-two years, to wit, in the year ^ ^^^^ insoluble substance was first precipitated. This 

10 Kan. From this and what is stated above we can safely ^^^^ precipitate continued to form until the new substance 

infer that the four-year system and consequently the year j^ ^y^^ solution was all used up, 'when black sulphide of 

of 366 days was in use in this ancient city when the Ublet ^^^^j^j^ ^iegeLn to be thrown down. By decantetion before the 

was made. These facts, if such they be, and the evidence of formation of the latter, and subsequent washing with dilute 

the peculiar method of numbering the days of the month, hydrochloric acid, the white substance was isolated in a state 

lead to the inference that there were intimate relations be- ^f tolerable purity. It was found to dissolve in boiling 

tween the people of this city and those where the Dresden nilrohydrochloric acid. The solution in aqua regia was 

Codex was written, and that there is no yery great difference evaporated in order to remove the excess of acid, and 

in the ages of the two documents. ammonium hydrate added, when a voluminous white pre- 

I can give other daU in reference to the interpretation of ^.jpjtate of the hydrate of the new metal was thrown down. 

this noted inscription, but will not ask further space in Set- The hydrate was washed by decantation, and subsequently 

ence at this time. I will simply add that the phonetic value dissolved in the minimum excess of sulphuric acid. The 

of the hand symbol which so frequently occurs is proba- solution of the sulphate of the new meUl was next evapor- 

bly Ch, Cyrus Thomas. atedto syrupy consistency, water was added until complete 

solution was just effected, and the solution mixed with aD 

THE NEW ELEMENT MASRIUM ^ equal bulk of alcohol. The effect of this addition of alcohol 

was to cause immediate precipitation of crystals of the sul- 

Further details concerning the new element, whose phate of the new metal, a further crop of which was also ob- 
probable existence was announced in a paper communicated tained upon evaporation. By repeated recrystallization most 
to the Chemical Society at their meeting on April 21, are of the small quantity of iron present was removed. In order 
contributed to the number of the Chemiker Zeitung dated to eliminate the last traces of admixed ferrous sulphate^ 
May 11. The mineral containing the new substance was the crystals were redissolved in water, and excess of sodium 
discovered in 1890 by Johnson Pacha in the bed of an old hydrate added. As the hydrate of the new metal is soluble 
river in Upper Egypt long since dried up, but of the former in excess of soda, the hydrated oxide of iron was readily re- 
existence of which there are records dating back some 6000 moved by filtration. Upon the addition of ammonium 
years. Indeed, the name by which it is known io the chloride the white hydrate was precipitated in a gelatinoua 
neighborhood is ** Bahr-bela-Ma,*' or *' river without water." form; the hydrate was redissolved in hydrochloric acid, and 
Here and there in the track of the old watercourse aresaiall again precipitated and washed. The almost perfectly pure 
lakes whose water is of considerable repute for its medicinal hydrate so obtained was then finally converted to chloride 
value. Specimens of the mineral were sent by Johnson ^y solution in hydrochloric acid. 

Pacha to the Khedivial Laboratory at Cairo, where it was i^ order to obtain data as to the atomic weight of mas- 
examined by Messrs. H. Droop Richmond and Hussein Off, pim^ the following determinations were made. A known 
the authors of the paper laid before the Chemical Society, quantity of the chloride solution was precipitated by 
The mineral is found to be a fibrous variety of a mixed ammonia, and the hydrate thus obtained was ignited, and 
aluminium and iron alum containing ferrous, manganous, the remaining oxide weighed. A second portion was pre- 
and cobaltous oxides. In addition, however, to these ordi- cipitated by a solution of microoosmic salt in presence of 
nary constituents, a small quantity of the oxide of another ammonia, and the phosphate obtained ignited and weighed, 
element would appear to be present, having properties en- xhe chlorine contained in a third portion was determined by 
tirely different from those of any yet known. This element means of silver nitrate in the ordinary manner. From the 
the discoverers have termed maariunij from the Arabic name numbers so obtained the equivalent of masrium was calcu- 
for Egypt, and the mineral has accordingly received the j^ted. A pure preparation of masrium oxalate was also ob- 
name of masrite. The symbol adopted for masrium is Ms. tained by precipiUting the neutral solution of the chloride 

The composition of masrite may be expressed by the ^jtb ammonium oxalate, masrium oxalate resembling the 

formula (A\, Fe)a03 . (Ms, Mn, Co, Fe)0 . 4SOs . 20HaO. oxalate of calcium in being insoluble under such conditions. 

The amount of masrium present is very small, averaging xhe precipitated oxalate was washed, dried, and ignited in 

only about 0.2 per cent, but by working upon fifteen kilo- a combustion tube whose forward end was filled with copper 

grams of the mineral a considerable quantity of the element oxide, when the salt was decomposed with elimination of its 

in the form of various salts has been accumulated A typi- water of crystellization, which was absorbed and weighed ia 

1 From Nature. the usual manner. The residual oxide was also weighed^ 
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and the oxalic acid, in another quantity of the salt, was de- 
termined by means of a standard solution of potassium per- 
manganate. The crystals of the oxalate were thus found to 
contain 52.70 per cent of masrium oxide, 15.85 per cent of 
oxalic anhydride, and 31.27 per cent of water. 

From the whole of the analytical data yet obtained, as- 
suming, as the reactions of the salts would indicate, that 
masrium is a divalent element, the atomic weight would ap- 
pear to be 228. An element of atomic weight about 225 is, 
indeed, required to occupy a vacant place in the periodic 
system in the beryllium-calcium group, and masrium ap- 
pears likely to be the element in question. 

Masrium has only yet been observed to combine with 
oxygen in one proportion, to form the oxide MsO. Masrium 
oxide is a white substance much resembling the oxides of 
the lime group. The chloride, MsClj, is obtained upon 
evaporation of a solution .of the oxide or hydrate in hydro- 
chloric acid. The nitrate, Ms (NO,)], crystallizes from 50 
per cent alcohol, and the crystals contain water, the amount 
of which has not been determined. The sulphate, MSSO4 . 
6H3O, is a white salt which crystallizes badly from water, 
but which separates in well-developed crystals from 50 per 
cent alcohol. It combines with sulphate of alumina to form 
an alum, also with potassium sulphate to form a double 
sulphate. The oxalate above referred to, MSC2O4 . SHjO, 
is a white salt, soluble in acetic acid, and also in excess of 
masrium chloride. 

The most important reactions of the salts of masrium, as 
lar as they have yet been studied, are the following. Sul- 
phuretted hydrogen produces no precipitate in presence of 
hydrochloric acid, but yields a white precipitate in presence 
of acetic acid. Ammonia precipitates the white hydrate of 
masrium trom solutions of the salts; the hydrate is insoluble 
in excess of ammonia. Ammonium sulphide and carbonate 
produce white gelatinous precipitates, likewise insoluble in 
excess of the reagents. Ammonium phosphate yields a 
white precipitate of phosphate. Caustic alkalies precipitate 
the hydrate, but the precipitate is readily soluble in excess 
of the alkaline hydrate. Potassium ferrocyanide produces a 
white precipitate which is soluble in excess of masrium 
chloride, but not in dilute hydrochloric acid. Potassium 
ferricyanide yields no precipitate. Potassium chromate 
precipitates yellow chromate of masrium, which is soluble 
in a further quantity of masrium chloride. Potassium tar- 
trate yields a white tartrate precipitate which dissolves in 
•excess of the reagent, but the solution is not reprecipitated 
by the addition of ammonia. 

Metallic masrium has not yet been obtained. Attempts to 
isolate it by heating the chloride with sodium under a layer 
of common salt, and by the electrolysis of a solution of the 
cyanide proved unsuccessful. The chloride, moreover, is 
not sufficiently volatile to permit of its vapor density being 
•determined. 

From the above interesting reactions, however, it will be 
evident that masrium possesses a strong individuality, 
although on the whole behaving somewhat like the metals 
of the alkaline earths and those of the zinc group. Further 
work will doubtless afford more deSnite information con- 
cerning its nature and properties. A. E. Tutton 



SOME NOTES ON THE VICTORIA NYANZA. 

The following observations on the Victoria Nyanza have 
been sent to the Boyal Geographical Society by Mr. Ernest 
£kdge, who has spent a considerable time on the lake and 



in its neighborhood: *^The appearance of the lake suggests 
the formation at some remote period of a vast trough or val- 
ley; the western coasts give striking indications of this, 
especially in Karagw£, where the cliffs come sheer down 
with deep water close in shore. Inland, behind these, can 
be noticed a succession of lines of fault, running parallel to 
one another, forming a series of terraces or steps, which 
finally culminate in the high grassy plateaus stretching 
away westwards. There is nothing either on this side or on 
its southern shores suggesting volcanic action ; the geologi- 
cal structure consisting for the most part of gneissic forma- 
tions and schists, with enormous boulders of porphyritic 
granite, the latter constituting the most prominent feature 
on its southern coasts, as well as forming a remarkable 
island in the lake, known as the ** Makoko" or white rocks. 
On the northern shore outcrops of honey-combed iron stone 
and lava blocks^ are to be seen, and this change in the 
geological structure is accompanied by a corresponding 
change in the vegetation, from the sterile arid wastes so 
characteristic of the southern coasts, to rich tropical growth. 
The main visible sources of the water supply for this great 
reservoir are the Kagera, Nzoia, and Ngure Daraah rivers ; 
and these, though continually discharging a certain amount 
of water into the lake, are of no great size, except during 
the rainy season, appearing totally inadequate to maintain 
the equilibrium of the lake, when we consider the volume 
of water constantly being carried off by the Nile, as well as 
the loss that must be caused by evaporation from so large an 
area. This would lead one to suggest the existence of springs 
to make up the deficiency. The lake is of great depth in 
places, and the water fresh and clear, though flat and 
insipid to drink. Fish are plentiful, being mostly caught 
with a rod and line, the nearest approach to netting being a 
screen of grass mats, used as a sieve by the people in Lower 
Eavirondo, and the basket traps used by the Ba-Sesse. 
Amongst others is a Silurus, which has evidently been mis- 
taken for the porpoise, owing to its shiny black body, and its 
habit of coming to the surface and indulging in porpoi^e- 
like gamboltf in calm weather. nipx>opotami are not very 
plentiful, as they chiefly confine themselves to the coasts 
and rivers. Those that are found in the open water are, 
however, extremely vicious and much feared by the Ba- 
Sesse canoe-men, who, strange to say, are unable to swim. 
This is no doubt largely due to the fact of the lake being in- 
fested with alligators, rendering it dangerous for any one to 
enter the water. Cyclonic storms of great violence occur at 
certain seasons, and are roost dangerous to small craft. 
These storms in August usually occur at daybreak, coming 
from the south-west, with much thunder and lightning. 
Following the coast-line for a time, they would suddenly 
sweep across the lake in a north-e^t direction, raising a 
tremendous sea, and on several occasions we were in immi- 
nent danger of being swamped. During this month I no- 
ticed that about 3 a.m. the ^ind was invariably off-shore, 
varying from the north-north-east to north and north-west. 
This would drop about 11 A.M., to be followed by a calm 
lasting to about 2 P.M., when the wind would again come 
up and blow strongly, in gradually increasing force, from 
the south-west to south, dying away again at night about 8 
P.M. During November the prevailing wind was from the 
north-east. One of the most remarkable phenomena I wit- 
nessed was the apparent tide observable at irregular inter- 
vals, the waves coming in and overflowing the beach in 
exactly the same way as the tide on the sea-shore, the rise 
and fall lasting from half an hour to an hour or more. This 
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has occurred duriDg a comparative calm on some occasions, 
whilst on others, though a strong gale has heen setting in- 
shore, I have not noticed any difference in the lake's level, 
so it would seem that this occurrence is not altogether at- 
trihutahle to the wind hacking up the water. Another 
curious feature is the periodical rise and fall which, accord- 
ing to the natives, takes place every twenty-five years, and 
which is shown hy the water-marks on the shores. At the 
time of my visit the lake was hetween eight and nine feet 
helow high-water mark, and the people told me that certain 
lands then under cultivation would again he flooded in due 
season, and that the peninsula on which my camp was 
pitched would again become an island." Similar changes 
of level have been noticed, both in Lake Tanganyika and 
Lake Nyassa, and it is very desirable in the interests of 
geography as well as the development of the continent that 
continuous observations should be made, in.order to discover 
what is the real character of these changes. 



LETTERS TO THE EDITOR. 



«*« OorreMpondenU are requeited tobecu brief a$ poiHble, The writer'e name 
i$ in cM caeee required cm proof of good faith. 

On requeei in advance, one hundred eopiee of the number containing hie 
^communication will befumithedfree to any oorretpondcnt. 

The editor will be glad to publish any queries eoneonant with the character 
of the Journal. 

The Relative Hardness of Cat Diamonds. 

Will you allow me to add the result of my experience to the 
testimony of Mr. Kunz that the hardness of diamonds is not per- 
ceptibly reduced hy cutting and polishing? In the earlier years 
of my experience in ruling upon glass I was accustomed to select 
a gem with a smoothly glazed surface, and, splitting the stone in 
a cleavage plane Inclined at a rather sharp angle to the natural 
face selected, this split face was then ground and polished. 

In this way I was able to obtain at several points short knife- 
edges, which gave superb results in ruling. It was soon found, 
however that after ruling several thousand rather heavy lines the 
diamond was liable to lose its sharp cutting-edge, and this ex- 
perience became eo frequent that I was compelled to resort to the 
method now employed, that of grinding and polishing both faces 
to a knife-edge. I have one ruling diamond prepared in this way, 
which has been in constant use for four years, and its capacity 
for good work has not yet been reduced in the slightest degree. 

A diamond prepared by Mr. Max Levy of Philadelphia has given 
even better results, and so far it shows no evidence of wear. 

Wm. a. Rogers. 

Colby Uniyeralty, WatenrUle, Me., June 6. 



The Notion of Four-Fold Space. 

In a paper by Professor T. Proctor Hall, entitled *' The Possi- 
bility of a Realization of Four-fold Space,*' a digest of which 
appeared in Science for May 13, the author, after making certain 
allusions, remarks ** there is therefore nothing inherently absurd 
or improbable in the supposition that any of us may attain to a 
concept of four- fold space * as clear as the designer and the 
draughtsman have of three- fold space.'" The word ** there- 
fore " refers to what immediately precedes, and here we read : 
*' Perhaps most of us can remember times in the course of our 
education when new conceptions of quantity entered into our 
conscious life, conceptions which correspond in a general way 
with those of length, area, and volume, in that they enable us to 
find at once such relationships as are most frequently required for 
practical purposes by a general, synthetic, instinctive method .... 
The sense of propriety, the sense of honor, and numberless other 
^inbred* or instinctive' concepts are examples of this mental 
tendency." There is no such connection, however, between this 
and the succeeding paragraph, quoted above, as to justify the g 
assertion made with reference to the conception of four-fold space, 
and the utmost that can be properly inferred is, that, in the words 
of the following sentence, ** such a conception would be of great 



value to all classes of scientists " — assuming always that it is a 
possible conception, that is, possible to us with our present mental 
constitution. I do not propose to enter into this question, but it 
seems to me that Professor Hall's argument is open to criticism in 
other respects. 

For instance, he does not sufficiently meet the objection based on 
the fact that **our conception of three-fold space is derived 
directly from sensations in three-fold space, and that the concep- 
tion of four-fold space cannot be derived in a similar way, nor 
yet from sensations in three-fold space." It may be admitted that 
from the sense of sight we get only a two-dimensional sensation, 
and that the existence of a third dimension is solely a matter of 
inference. Yet. this inference has a physiological basis, and is 
justified by universal experience in past and present generations, 
so that we know that it expresses the truth. The conditions 
relative to the conception of four-fold space are quite different. 
There are apparently no grounds on which a fourth dimension 
can be inferred, and so far from such an inference being in 
accordance with experience, this entirely opposes it. To render 
the truth of such an inference probable, it would have to be 
shown that the existence of a third dimension is inferred solely 
from that of two-dimensional space, and yet even then, as the 
conception of a three-fold dimension would be supported only by 
that of a two-fold dimension, it would hardly form a sufficient 
basis for the existence of a fourth. In fact this would ultimately, 
like the second, be based on the conception of two- fold space. 

The conditions of the question are such that the hypothesis of a 
fourth dimension cannot be made as real to us as that of the 
existence of a third dimension ; any more than Professor Hall's 
plane being, that is, a being who has no conception of volume, 
could understand a geometric solid. It is one thing for a person 
who knows all about three-dimensional space to explain how an 
imaginary plane being might be able to form such a conception, 
but a totally different thing for the plane being to perform the 
operation. The conduct of animals shows that they act according 
to the same view of space that we do, and yet none of them 
could form any idea of the relations of the faces of a cube, al- 
though propably some very clever dogs can be taught the number 
of its faces. How much less could any plane being form an idea 
of those relations. In supposititious cases of this kind, it is 
always assumed that the imaginary being would be limited only 
in his ideas of space, but surely this notion is erroneous. A being 
thus deficient would, by virtue of the law of organic correlation, 
be equally deficient in other respects, and would rank in an infe- 
rior grade of organic development. Such being the case, it is 
impossible to imagine a plane being acting as a three-dimensional 
philosopher, and constructing a theory of the evolution of circles, 
true or false. 

It seems to me that those who endeavor to imagine the possi- 
bility of four-dimensional space look in the wrong direction. It 
is very questionable whether, as we are at present constituted, we 
can possibly form any such idea of space, but there is another 
view which is worthy of consideration. We know space only in 
relation to formed matter, and if such matter were to disappear, 
space would, as so related at least, disappear also. According to 
present conditions such a state of things would seem to be highly 
improbable, but we can nevertheless, from what we know of the 
past, conceive its possibility. If we trace the evolu ional stages 
of organic nature back through the higher animals from man we 
reach the worm, from which, according to Haeckel. they have all 
sprung. Going still further back we come to the primitive 
moneral ancestor of all organic existence on the earth. But we 
can retrace the path of evolution beyond the primordial slime, 
until we arrive at its beginnin>^ when, says Professor Crookes, 
** primitive matter was formed by the act of a generative force, 
throwing off at intervals of time atoms endowed with varying' 
quantities of primitive forms of energy." Before this there 
existed, we are told, the formless fiuid, from knots and voids in 
which the chemical elements were formed. 

But what has had a beginning can come to an end, and we can 
imagine therefore all organic and inorganic forms being reduced 
to the primitive elements, and these elements themselves resolved 
into the formless fluid from which thev were derived. Professor 
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Crookes says, indeed, *' that the atoms are not eternal in existence, 
hut share with all other created beings the attributes of decay and 
death." They cannot be dissolved into nothing:, however, and 
the only condition they could assume would be that of the formless 
fluid from which they originally emerg^. If this were to 
happen, matter as we know it would cease to exist, and material 
or three-dimensional space would with it disappear. 

Such a change as is here supposed would be one of pure nega- 
tion, that is, it would be the negation of all material existeoce. 
And yet it would not be absolute negation. It might be described 
as the absence of position. £very past stajre of evolution is nega- 
tive to that which immediately succeeds it, and yet it is positive 
to that which has gone before; so that if we go back to the begin- 
ning of evolution, the earliest negation is the most real of all 
existences, because it is that from which all other existence has 
been derived. Thus formed matter in ceasing to exist as such, 
and in being resolved again inio the primitive formless fluid, 
would yet continue to exist in a negative state, that is, in its 
original formless condition, as to the nature of which we can 
frame no clear idea, beyond that it would be non-material and 
invisible. Probably we should be justified in considering, it the 
same as the ether. 

The existence of the ether is a^ real as that of formed matter, 
judging from the phenomena of light, and for that we know there 
may be ethereal existences which are not subject to the laws 
which affect that matter, ft may be, moreover, that the ether 
furnishes the link which unites individuals so as to form '* genetic 
or race relationships," and that it conceals the world of spirits, if 
such exists* from material gaase. The race unity which Professor 
Hall refers to may, indeed, be conceived of as consistent with, 
and as even requiring the continued existence of, individuals; jut^t 
as the exiRtence of a wire depends on that of its constituent mole- 
cules. Thus the death of an organism may include a change, 
unless it be simply a return, to a state of immateriality and, 
therefore, of invisibility. If so. such a negative existence may be 
the end of all things, material as well as organic; and, since com- 
plete change of form often, as in the case of destruction by fire, 
takes place rapidly, there m?)y be conditions under which, instead 
of as Professor Hall imagines a plane being stepping out of our 
8i)ace and re-entering it again, matter may suddenly become invi- 
sible, that is, be reduced to a state of formless fluid, and again 
become visible. Under such a condition, all the phenomena 
which it is supposed the existence of four-fold space would render 
possible, could be equally well produced without it. The erratic 
nature of ghosts even would be explainable on the assumption 
that ethereal existences have the power, under sp^^cial circum- 
stances, of making use of the physical forces so as to render 
themselves visible. This is. however, beside the real question, 
which is the possibility of a state of relatively negative existence, 
which, although invi<$ible to us, is as real as that on the material 
plane. C. Staniland Wake, 

849 North Clark St., Chicago, June 1. 



The Possibility of a Realization of Four-Fold Space. 

Dr. Hall's argument for this possibility (Science, May 13, 1892) 
turns upon two other possibilities: first, upon the possibility of 
building up the conception of this kind of space from that which 
we already know; and, second, on the possibility of making such 
a conception so perfect that it may fairly be said to be realized. 
In support of the first he instances the visual perception of space 
in which we are supposed to get three fold space by inference 
from a plane image. Many psychologists, however, contend that 
such a constructive inference is quite impossible, and others be- 
lieve that it is only made possible in the case of vision by the aid of 
'touch. Even those that admit a construction of the sort required, 
can hardly deny that it occurs in the very beginning of babyhood, 
a fact that points to a racial rather than an individual acquisition. 
It appears, therefore, to be extremely doubtful whether Dr. Hall 
could get a four fold space conception built up in a single genera- 
tion, if at all ; that is, if it is to be realized in anything like the 
degree in which we realize three- fold space. 

If, however, by realization is meant only a tolerably complete 



knowledge about four- fold space, — such, for example, as a deaf 
physicist could get of sound, — it may be possible to realize it; and 
Dr. Hall has undoubtedly taken the right road. But knowledge 
about a thing seems to come somewhat short of realization of it. 
Some sensory element is also required, and especially verification 
by touch, which is the sense of last appeal in cases of doubtful 
reality. Dr. Hall's models would appear to this sense as un- 
questionably three-fold as a perspective drawing would appear 
plane. 

In regard to the benefits of a full knowledge of fQur-fold space. 
Dr. Hall should not allow himself to hope too much. A really 
clever and elusive ghost would never stop at four- dimensions, but 
would surely lead him. Will o' the- wisp fashion, through all the 
series of n dimensions. Edmukd C. Sanfokd. 

Clark Unfverbltj, Worcester, Maaa, June 6. 



Eskimo Throwing-Sticks. 



In my pamphlet on the Eskimo Throwing-Sticks I drew atten- 
tion to the fact that they are all right-handed save two from the 
Alaskan Peninsula and that neighborhood. I also mentioned two 
specimens afterwards described by Ensign Niblack from the 
Tlingit area in south-eastern Alaska. I neglected to mention that 
they are ambidextrous, and so is a beam if ul specimen from the 
Vancouver collection, figured by Mr. Charles H. Bead in the Jour^ 
nal of the AnthmpologiccU Institute (Vol. XXI. , pi. xi.). bilaterally 
symmetiical and. doubtless, ambidextrous. In British Columbia 
and Washington the long- handled fish -spear is ambidextrous, and 
has two finger-notches on the end. answering to, if not derived 
from, the form further Kouth. Mr. Read's specimen from Santa 
Barbara, Cal., is an abbreviated specimen of like form to one 
lately recovered from Lake Patzcuaro, Mex. , by Captain John G. 
Bourke, U.S.A., suitable for either hand. Looking over the in- 
teresting pamphlets of Mrs. Nuttali and Messieurs Stoipe, Uhle, 
Bahnson, Seler, and de Mortellet, I find most of the spear- throwers 
or thro wing-sticks adapted to either hand. The ornamentation 
throws a considerable amount of uncertainty over the elaborate 
forms, but, omitting the Eskimo examples, all other spear-throwers 
appear to be ambidextrous. Indeed, I should like to inquire 
whether outside of the Eskimo area any American aborigines had 
apparatus that would not fit either hand. 

Hasty conclusions are dangerous, but we may be allowed to say 
that the development of a purely right handed implement points 
to a southern origin for the original invention. At any rate, the 
atlatl is assuming an enviable importance in comparative tech- 
nography. While upon the subject I should like to draw atten- 
tion to the Mexican artist's fashion of pulling certain parts of a 
solid body into the foreground, as in the heart-shaped finger-pocket 
or grip on the bottom of the atlatl, always exhibited on the 
side. Notice is also called to the fashion of shortening objects to 
get them into a picture; for example, in many cases a harpoon 
with a shaft ten feet long is represented with all its parts in aa 
many inches. • O. T. Mason. 

WarthinKton, D.C., June 7. 



AMONG THE PUBLISHERS. 



The Scientific Publishing Coippany, 27 Park Place, New York» 
ha\e in press Dr. Endlich's *^ Manual of Qualitative Blowpipe 

Analysis." 

— William R. Jenkins, New York, has just issued '* Parasites 
and Parasitic Diseases of the Domesticated Animals," by L. Q. 
Neumann, professor at the National Veterinary School of Toulouse,, 
translated and edited by George Fleming. 

— Harper & Brothers have nearly ready a book which doubtlesa 
will provoke no little discussion and controversy. In is entitled 
**The Puritan in Holland, England, and America,'* by Douglas 
Campbell, who claims that the last word regarding the Puritan 
settlers of New England has not yet been written, and that many 

' of the prevalent ideas concerning the earlier influences upon the 
political, social, and religious life of the American people are sus- 
ceptible of revision. 
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— Charles Scribner's Sons will publish shortly a book on Norse 
history, industries, literature, and social life, etc., entitled *' Nor- 
way and the Norwegians," by C. F. Keary, an authority on the 
land of the Vikings ; an important and entertaining volume, enti- 
tled " Conversations and Correspondence with Thomas Carljle,*' 
by Sir Charles G. Duffy ; ** Principles of Theoretical and Practical 
Logic,'* by Professor J. H. Hyslop of Columbia ; and a book called 
^* First Aid in Illness and Injury'* (written and illustrated by Cap- 
tain James E. Pilcher, U.S.A.), the purpose of which is to supply 
in<<cructions that anyone can understand, for the emergencies and 
accidents that the human machine is liable to. 

— Babyhood contains in its June issue an article on *•* Infantile 
Grief," in which the writer, Dr. J. M. W. Kitchen, relates the 
results of his investigations into a baby's cry. Dr. D. Warman 
speaks of the heart affections of children due to over- exertion, 
and describes several striking cases in which the heart was af- 
fected by rope- jumping and sudden fright. Other medical topics 
are discussed. The mothers themselves write in the '* Parlia- 
ment " about the best way of putting children to sleep, about the 
careful and the careless way of training the little ones, about 
purity in the bath, and many other things of interest. 

— Houghton, Mif9in, & Co. will publish this month Walter 
Crane's new book, *'The Claims of Decorative Art," papers on 
**The Structure and Evolution of Decorative Pattern," ** Art and 
Labor," *' The Position and Claims of Decorative Art," *' Art and 
Handicraft," ** Importance of the Applied Arts and Their Rela- 
tions to Common Life," and other subjects, illustrated by the 
author; " Favorite Flies and Their Histories: with replies from 
experienced anglers to inquiries concerning how, when, and where 
to use them," by Mary E. Or vis Marbury, with numerous illustra- 
tions; the fourth volume of Charles S. Sargent's important work 
on **The Silva of North America;" "Phases of Thought and 
Criticism," by Brother Azarias, who has won an enviable reputa- 
tion for hia scholarship and for his clear and attractive stjle; and 
the fourth edition, revised, of Edward Stanwood's ** History of 
Presidential Elections." 

— Fritz von Szczepanski, the author of the valuable ** Bibliotheca 
Poly technica '* published last year, has just issued a *' Bibliotheca 
Electrotechnica," being a classified and descriptive guide to elec- 
trical books published in English, German, and French. The 
catalogue is divided into thirty-one departments under the follow- 
ing headings : Journals and Annuals ; Theory of Electricity and 
Magnetism; History of Electricity; Electricity in Exhibitions; 
Batteries and Storage Batteries ; Electric Lighting ; Electricity in 
Mining; Bibliography; Lightning Conductors; Electricity in Rail- 
ways; Military Electricity; Legal Aspect of Electricity; Electro- 
chemistry; Electromotors; Galvanoplasty ; Electric Bells; Domes- 
tic Electricity; Instruments; Electric Transmission of Energy; 
Conduits; Electric Machines; Measurements; Potential; Statical 
Electricity; Tables and Formulas; Telegraphy; Transformers; and 
Electric Clock Making. The catalogue is a reasonably complete 
list of modem electrotechnical literature issued since 1883, with 
data of size, price, and name of publisher, and a full author-index. 
Published in New York by the International News Company. 

— Messrs. Houghton, Mifilin, & Co. have published a work by 
the Rev. Lyman Abbott entitled ** The Evolution of Christianity." 
Mr. Abbott is enamored of the doctrine of evolution, and, seeing 
its inconsistency with many things in Christianity, he has en- 
deavored in this volume to give a new interpretation to some of 
the older doctrines, so as to bring his religion into harmony with 
the new philosophy. He is not the first to make such an attempt, 
but we cannot think that he has had much better success than 
those who have tried the same task before him. He quotes Pro- 
fessor LeConte's definition of evolution as ** continuous progressive 
change, according to certain laws, and by means of resident 
forces ; " he defines religion as ' ' the life of God in the soul of 
man;" and then endeavors to show that ''the Christian religion 
is itself an evolution." To a certain extent, of course, he has no 
difficulty in so doing, though we cannot think he has always 
sketched the development of Christianity correctly. But he in- 
sists that Jesus was an exception to the universal law — that he 



was in no sense a product of evolution. The principal defect of 
Mr. Abbott's work, however, is its vagueness in matters of doc- 
trine. He avoids the discussion of doctrines as far as he can, and 
whenever he alludes to them, he leaves us in doubt as to what 
his real opinion is. We cannot make out even what he thinks 
about God, his views on the subject of Deity being a compound 
of Christian theism and German pantheism, with the latter ele- 
ment, it seems to us, predominating. Mr. Abbotfs book will suit 
those whose religion is sentimental rather than intellectual and 
practical, and will doubtless please the partisans of evolutionism; 
but it does not even touch the deeper religious problems of the 
age. and consequently contributes nothing toward the religion of 
the future. 

— During the past year the editor of " Appleton's General Guide " 
has made a trip over the entire United States and Canada. The 
information gathered by him has been incorporated in the present 
edition. Among the new features will be found: 1. Descriptiohs 
of routes, resulting from increased railroad facilities. 2. Descrip- 
tions of resorts, notably those on the Pacific Coast. 8. The leadint? 
cities have all been visited, and the latest information concerning 
each has been gathered for this work by some special expert. 4. 
Itineraries of each of the larger cities will be found at the proper 
places, describing how the salient features may be seen in the 
shortest space of time possible. 5. New plans and new maps of 
the environs of the cities have been specially prepared for this 
edition. 6. The old illustrations give place to new ones procured 
especially for the present edition. Each year finds an increasing 
numer of our citizens who desire to know more about their own 
country, and each year brings an increasing influx of foreign tour- 
ists who desire to see lAiose features which are most signincantly 
American. For both of the^e classes this book is designed. 

— Portraits of seventeen American anthropologists will accom- 
pany Pirof. Frederick Starr's article on ** Anthropological Work in 
America," which is to open The Popular Science Monthly for July. 
The article shows that both in quality and amount the work of 
Americans in this field compares favorably with that of Euro- 
peans, described by Professor Starr in an earlier number. The 
fifteenth article in the series on the Development of American 
Industries since Columbus will be published in the July number. 
It is on '* Leather-making." and, like all in the series, it is fully 
illustrated. The author is Mr. George A. Rich, of the Boston 
Journal, There are illustrated articles on ** New England Owls " 
and certain *• Rare Monkeys." A stimulating article on present 
educational problems will be by Mrs. H. M. Plunkett. It is enti- 
tled * Kindergartens— Manual Training— Industrial Schools," and 
embodies some principles of training children that have not yet 
been duly appreciated. 

— W. J. Johnston Co., Ltd., New York, have just issued the 
second edition of Professor E. J. Houston's *• Dictionary of Elec- 
trical Words, Terms, and Phrases." The first edition of this work 
was published in 1889, and was the first book which defined and 
explained electrical terms in such language as could readily be 
understood by the general public. The second edition is almost 
entirely rewritten, and is fully twice the size of the first edition. 
It contains not far from 6,000 distinct titles under which defini- 
tions and explanatory matter are given, and nearly as many more 
titles under which cross-references occur. The treatment of each 
title inpludes —first, a brief definition in large type; and, second, 
explanatory and descriptive matter in smaller type for the benefit 
of those who wish fuller information than would be given in an 
ordinary definition. The text is amply illustrated by 570 figures 
of electrical apparatus The book is one which cannot fail to be 
of value to the professional man generally, and also to the intelli- 
gent reader of scientific periodicals, as well as of the newspapers 
and magazines. 

* — We have received from the J. B. Lippincott Co. ** The Pro- 
ceedings of the first annual Meeting of the National Conference 
on University Extension," held in Philadelphia last December. 
The object of the meeting was to discuss the methods appropriate 
to university extension work and to devise plans for the more 
efficient conduct of the work hereafter; and the exercises con- 
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sisted partly of reports of the work already done or in projnrees in 
the different parts of the country, and partly of addresses on 
various topics connected with the subject. Among the reports 
that of Mr, Henderson, the general secretary, and that of Mr. 
Dewey on the extension movement in New York State are the 
most important; while of the addresses we may mention partic- 
ularly those of William T. Harris on **The Place of University 
Extension in American Education:*' of Michael E. Sadler, of 
Oxford, on <*The Development of University Extension in Eng- 
land; " and of Edmund J. James, the president of the associa- 
tion, on * * The Uni\ ersity Extension Lecturer. '* Considerable enthu- 
siasm was manifested among the members present ; yet it is plain 
from what was said that the movement has not yet produced any- 
thing approaching the bene6cial results of the corresponding 
movement in England. More than one speaker explicitly stated 
that hitherto the extension lectures had been chiefly attended by 
cultured persons, and that 'Hhus far the effort to reach that great 
portion of the people whose opportunities for education and mental 
culture have been limited, has failed." This fact, together with 
the superficiality which is inherent in such a method of teaching, 
are serious drawbacks; yet if the new movement can accomplish 
half that its enthusiastic promoters anticipate, we heartily wish it 
success. 

— The ethnography and ethnology of Tierra del Fuego is the 
subject of the seventh volume, noticed in the Scottish Oeoffraphi- 



cal Magazine for May, of the reports on the French Expedition 
which, in 1882, observed the Transit of Venus. The Onas inhabit 
the eastern part of the main island; the Alakaluf dwell on the 
smaller islands on the north-western side of the Archipelago; and 
the Yaghans, allied physically and anthropologically to the 
Alakaluf, are found among the southern islands. They are far 
more numerous than the other tribes, and, as the French station 
was established in their district, the anthropological observations 
principally relate to them. The average height of the men is 5 
feet 2 inches, and of the women 4 feet 10, inches. The skull is 
large, comparatively high, and of medium breadth. The face is 
long and angular, with a narrow, low, and receding forehead. 
The eyes are small and brown in color, the nose concave with wide 
nostrils, the mouth broad and the lips thick, and the cheek bones 
prominent. The upper extremities are proportionally long, and 
the lower short. The hair is black, straight, and stiff. The skin 
is yellow, brownish or reddish. The Yaghans are decidedly dif- 
ferent in type from the neighboring South American races, and 
resemble in their corporal peculiarities certain scattered tribes of 
the centre and north of South America — the Guarani, Coroado, 
the Aimara of Peru, and, above all, the Botocudo. They are 
probably remnants of an early subbrachycephalous race who were 
scattered by the invasion of the later brachycephalous tribes. 

— One of the early issues of D. C. Heath & Co. will be a little 
volume for primary schools called ^* Leaves and Flowers,** by^ 



CALENDAR OF SOCIETIES. 

Appalachian Mountain Club, Boston. 

June 8. — E. H. Russell, Camping Out: 
Thomas CroEier, The Qrafton Camp. 

Biological Society, Washington. 

May 28. — Theodore Gill, On the Super- 
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For exchange. — A fine thtrteen-keyed flute in leather 
covered case, for a photograph camera suitable for mak- 
ing lantern slides. Flute cost $37, and is nearly new. 
U. C). COX, Mankato, Minn. 

To exchange ; Experiment Station bulletins and 
reports for bulletins and reports not in my file. I 
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specimens because of the cost of polishing. GEO. W. 
PERRY, Sute Geologist, Rutland, Vt. 



For exchange. — Three copies of ** American State 




of tlie Institution of the Sabbath I^ay, Its' Uses and 
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a vols.; Minot's ** Land and Game Birds of New Eng- 
land^' Samuels' *' Our Northern and Eastern Birds;" aUl 
the Reports on the Birds of the Pacific R. R. Survey, 
bound in a vols., morocco; and a complete set of the 
Reports of the Arkansas Geolosical Survey. Please ffive 
editions and dates in correspon£ng. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 

To exchange Wright's *' Ice Age in North America " 
and Le Conte's ^'Elements of Geology" (Copyright z88») 
for ''DarwinUm," by A. R.Wallace. **Origin of Species.'^ 
bv Darwin, "Descent of Man," by Darwin, ^'Man's 
Place in Nature," Huxley, **MentaI Evolution in Ani- 
mals," by Romanes, *^Pre-Adamites," by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville, Team 
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ii^formation on any scientific fnestion, the address o/T 
any scientific man^ or who can in any way nse this 
coinmn for a pnrpose consonant with the natnre of 
the paper y is cordially invited to do so, 

WANTED.— We want any and s U of the following, 
providing we can trade ether books and maf^a^ 
sines or buy them cheap for cash: Academy, Lon- 
don, vol. 1 to 28, 85, Jan. and Feb., '80; Age of Stoel, 
vol. 1 to 06; American Antiquarian, voL I, S; Ameri- 
can Architect, vol. 1 to 6, 9; American Art Beview, 
vol. 8; American Field, voL 1 to 21: American Geol- 
ogist, vol. 1 to 6; American Machinist, vol. 1 to 4; 
Art Amateur, vol. 1 to 7, Oct., '4; Art Interchange, 
vol. 1 to 9; Art Union, vol. 1 to 4, Jan., '44, July, '45; 
Bibliotbeca Sacra, vol. 1 to 46; Qodey's Lady's Book, 
vol. 1 to 80; New Englaoder, vol. 11 : Zoologist, Serlea 
1 and 1, Series 8 vol. 1 to 14; Allen Armendale (a. 
novel). Baymer's ** Old Book '' Store, MS 4th Ave. 
8., Minneapolis, Minn. 
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ANTED.— By a young man, a Swarthmore Col- 
loge iunlor, a position as principal of a public 
high school in one of the Gulf States, or as instructor 
in Dotany, physiology, and geology in an academy 
or normal school. Address B., care of Librarian, 
Swarthmore College, Penn. 

WANTED.— A teacher of Ctoology who is familiar 
with the fossils of the Hamilton Group, as 
instructor of Geology during July next at the Natu- 
ral Science Oamo on Canandaigua lake. Apply ta 
ALBERT L. ARBY, Director, 229 Averill Ave., 
Rochester, N. T. 

WANTED.— To act as correspondent for one or 
two daily or weekly papers. Have worked on 
paper for about two years would like a position on 
editorial staff of humorous paper. Address GEO. 
C. MASON, 14 Elm St., Hartford. Conn. 

TRANSLATOR wanted to read German architec- 
tural works at sixht (no writing). One familiar 
with technical terms desired. Address "A.," Box 
149, New Tork Post Ofllse. 
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ANTED.— A position in a manufacturing estab- 
lishment by a manufacturing Chemin of in- 
ventive ability. Address M. W. B , care of Si^ienot^ 
874 Broadway, N. Y. 
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ANTED.— Books on Anatomy and Hypnotism. 
Will pay cash or give similar books in ex- 
change. Also want medical battery and photo out> 
fit. DR. ANDERSON, 182 State street, Chloago, 111. 



WANTED.— A college graduate with some normal 
training, to teach the sciences, at $1,800 per* 
vear, in a Southern ooUege. A Baptist or a Method- 
ist preferred. Must also be a ilrst-olasB Latin 
scholar. A. H. Beals, Box K, MllledgeTllle, Ga. 

A DDRE88 WANTED.— Will some one please send 
r\ the address of the Secretary of the Amerloa& 
Philological Society. Also that of Herbert Spenoer. 
'*ADDI80N,'' Room 84, 164 MadiM>n St., Chloago, Hi. 
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Har7 A. Spear, late principal of the Model School of West Cbecter 
(Pa.) State Normal School. These plant Btudiee combine drill in 
reading with sound botanical information, calculated to serve as 
a useful basis to later study. At the same time care is taken that 
the information shall be obtained by actual obserratios of leaves, 
stems, and flowers. A feature of this book is its arrsngement, 
which enables it to be taken up in the autuma, if the study cannot 
be begun in the spring. 

— Neptunia, January, 1B93, contains a map showing the dis- 
tribution of Flanbtoa, in the North Atlantic, as far as it was 
ascertained by the eipedition of the Humboldt Stiftung. In an 
accompanying paper, Herr F. SchOtt discuasee the result of the ex- 
pedition. 

— We learn from the Scottiah Qeographical Magazine that two 
handbooks of professional instructions for the trigonometrical and 
topographical branches of the Indian Survey Department have 
just been i8.«u?d from the office of the former at Debra Dun, in 
the North- West Provinces. They have been prepared by Colonel 



a. Stahans R.E., under the direction of Colonel H. R. Thuillier, 
R.E., the Surveyor-General, and will prove most useful to the 
nuuierouB officers of that department, as well as to students 
and others in this couDtry who contemplate joining the service. 
Some of the miscellaneous chapters, Buch*as those on the care and 
treatment of elephants and on the health and management of a 
party, will be found to have a good deal of interest for the gen- 
eral reader, while the more purely technical parts contain foil 
and icstructive information as to the important and miscellaneoua 
scientific tasks which fall to the lot of the Indian surveyor. 

— Bret Harl«'s young daughter, Miss Jessamy Harte. will make 
her literary d^but in the July Ladiet' Home Journal with a most 
entertaining description of " Camp Life in the Adirondacks," in 
which it is claimed every evidence shows itself of inherited literary 
tendencies not unlike those evidenced in Bret Earte's earlier work. 
Miss Harle is a girl still in her teens and has artistic as well as 
literary proclivities, as one of the illustrations accompanying her 
first article shows. 
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QUERY. 

Can any reader of Science cite 
a case of lightning stroke in 
which the dissipation of a small 
conductor (one-sixteenth of an 
inch in diameter, say,) has failed 
to protect between two horizon- 
tal planes passing through its 
upper and lower ends respective- 
ly ? Plenty of cases have been 
found which show that when the 
conductor is dissipated the build- 
ing is not injured to the extent 
explained (for many of these see 
volumes of Philosophical Trans- 
actions at the time when light- 
ning was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
though this query has been pub- 
lished far and wide among elec- 
trician^. 

First inserted June 19. No response 
to date. 

N. D. C. HODGES. 
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TO THE READERS OF SCIENCE. 

PUBLISHER'S ANNOUNCEMENT. 



OUR PLANS. 

Within the past six months the use of Science b j 
scientific men and women as a medium for prompt 
publication and weekly discussion, has increased 
very materially, so that the pages are now well 
filled each week with original matter. As the num- 
ber of those promising contributions is increasing 
at the rate of three cr four each day, it cannot be 
long before Science at its present siae will be too 
small for the amount of matter offered. We hare 
under oonstderation therefore an enlargement of 
the paper by one-half, but must first learn the tem- 
per of our oonstituency as to an advance in price to 
$6.00, which was the subecrlption prloe from the 
start for four years, up to June 80, 1887. Further, to 
carry out the proposed enla-gement, we shall need 
five hundred additional subscribers. If you are not 
already a subscriber, are you willing lo aid in mak- 
ing Science more worthy of American scientific work 
by becoming one? 

It goes without saying, that the demand for scien- 
tific literature is limited, when compared with that- 
f or literature which Is more to the pubtto taste, so 
that the receipts of most of the Scientific Journals, 
in this country, do not pay quite for their printing 
and paper, to say nothing of the other items of ex- 
pense. We say this merely to emphasise the fact, 
that generous and prompt support must be ac- 
corded this ii.ove if it is to succeed. 



Titles of Some Articles Published in Science since 

Jan. X, 1899. 

Aboriginal North American Tea. 

Actibism. 

Amenbotep, King, the tomb of. 

Anthropology, Current Notes on. 

Arsenical Poisoning from Domestic Fabrics. 

Anatomy, The Teaching of, to Advanced Medical 

Students. 
Astronomical Noteip. 
Botanical Latx)ratory, A. 
Brain, A Few Characteristics of the Avian. 
Celts, The Question of the. 
Collection of Objects Used in Worship. 
Deaf, Higher Bducation of the. 
Diphtheria, Tox-Albumin. 
Stymology of two Iroquoian Compound Stems. 

Sye-Hablts. 

Family Traits, Persistency of. 

Fishes, The Distribution of. 

FossUs, Notice of New Gigantic 

Grasses, Homoptera Injurious to. 

** Healing, Divine." 

Hemipten us Mouth, Structure of the. 

Hypnotism among the Lower;Animals. 

Hypnotism, Traumatic. 

Indian occupation of New York. 

Infiuenza, Latest Details Concerning the Germs of. 

Infant's Movements. 

Inventors and Manufacturers, the American Associ- 
ation of. 

Iowa Academy of Sciences. 

Jargon, The Chinook. 

Klamath Nation, Linguistics. 

Lightning, The New Method of Protecting Buildings 
from. 

Llssajou's Curves, Simple Apparatus for the Produc- 
tion of. 

Malse Plant, Observations on the Growth and Chemi- 
cal Composition of. 

Mineral Discoveries, Some Beoent, in the State of 
Washington. 

Museums, The Support of. 

Patent Office BuUdlng, The. 

Pocket Gopher, Attempted Extermination of. 

Psychological Laboratory in the University of To- 
ronto. 

Psychological Training. The Need of. 

Rain-Making. 

Rivers, Bvolution of the Loup, in Nebraska. 

Scientific Alliance, The. 

Star, The New, in Auriga. 

Storage of Storm- Waters on the Great Plains. 

Teaching of Science. 

Tiger, A New Sabre-Toothed, from Kansas. 

Timber Trees of West Virginia. 

Trachee of Insects, Structure of. 

Vein- Formation, Valuable Experiments in. 

Will, a Recent Analysis of. 

Wind-Storms and Trees. 

Wines, The Sophisticated French. 

Zoology in the Public Schools of Washington, D. C. 



Some of the Contributors to Science Since Jan. 

I. 189a. 

Aaron, Eugene M., Philadelphia, Pa. 

Allen, Harrison, Philadelphia, Pa. 

Baldwin, J. Mark, Universtty of Toronto, Canada. 

Barnes, Charles Reid, Madison, Wis. 

Baur, G., Clark University, Worcester, Mass. 

Beal, W. J., Agricultural College, Mloh. 

Beals, A. h:, MiUedgevtUe, Ga. 

Beauchamp, W. M., Baldwinsvllle, N.T. 

Boas, Frans, Clark University, Worcester, Mass. 

Bostwich, Arthur JL, Montclalr, N J. 

Bradley, Milton, Springfield, Mass. 

Brtoton, D. G., Philadelphia, Pa. 

Chandler, H., Buffalo, N.Y. 

Comstock, Thea B., Tuoson, Arlsona. 

Cragin, F. W., Colorado Springs. Col. 

Davis, W. M., Harvard College, Cambridge, Mass. 

Dimmock, George, Canobie Lake, N.H. 

Farrlngton, E. H., Agricultural Station, Champaign, 
lU. 

■Ferree, Barr, New York City. 

Flexner, Simon, Johns Hopkins University, Balti- 

, more, Md. 

Feshay, P. Max, Rochester, N.T. 

Gollaudet, E. M., Kendall Green, Washington, D.C. 

tiarman, S., Museum of Comp. ZooL, Cambridge, 
Ma^s. 

Golden, Kaiherlne B., Agricultural College, Lafay- 
ette, Ind. 

Hale, Edwin M., Chicago, 111. 

Hale, George S., Boston, Mass. 

H«Ie, Horatio, Clinton, Ontario, Cankda. 

HaU, T. Proctor, Clark University, Worcester, Mass. 

Halsted, Byron D., Rutgers C-jllege, New Bruna- 
wlck, N.J. 

Hairorth, Erasmus, Oskaloosa, Iowa. 

Hay, O. P., Irvlngtou, Ind. 

Haines, Henry W., Boston Mass. 

Haxen, H. A., Weather Bureau, Washington, D.C. 

Heirltt, J. N. B., Bureau of Ethnology, Washington, 
D.C. 

Hicks, L. E., Lincoln, Neb. 

Hill, E. J., Chicago, UL 

Hill, Geo. A., Naval Observatory, Washington, D.C. 

Hltcboock, Romjn, Washington, D.C. 

Hotchkiss, Jed., Staunton, Va. • 

Howe, Jae. Lewis, Louisville, Ky. 

Hubbard, Gardiner G., Washington, D.C. 

James, Joseph F., Agricultural Depu, Washington, 
D.C. 

Johnson, Roger B., Miami University, Oxford, O. 

Kellerman, Mrs. W. A., Columbus, O. 

Kelllcott, D. S., State University, Columbus, O. 

Macloskle, G., Princeton, N.J. 

McCarthy, Gerald, Agricultural Station, Raleigh, 
N.C. 

MacDonald, Arthur, Washington, D.C. 

Marshall, D. T., Metuchen, N.J. 

Mason, O. T., Smithsonian Institution, Washington, 
D.C. 

Nichols, C. F., Boston, Mass. 

Nuttall, George H. F., Johns Hopkins University, 
Baltimore, Md. 

Oliver, J. E., Cornell University, Ithaca, N.T. 

Osbom, Henry F., Columbia College, New Tork 
City. 

Osbom, Herbert, Agricultural College, Ames, Iowa. 

Pammel, L. H., Agricultural Station, Am^ Iowa. 

Plllsbury, J. B., Smith College, Northampton, Mass. 

Ruflner, W. H., Lexington, Va. 

Schufeldt, R. W., Washington, D.C. 

Scripture, £. W., Clark University. Worcester, Mass, 

Slade, D. D., Museum Comp. Zool., Cambridge, 
Mass. 

Smith, John B., Rutgers College, New Brunawick. 
N.J. 

Stevenson, S. T., Philadelphia, Pa. 

Stone, G. H., Colorado Springs, CoU 

Thurston, R. H., Cornell University, Ithaca, N.T. 

Todd. J. B., Tabor^owa. 

True, Frederick w.. National Museum, Washing- 
ton, D.C. 

Turner, C. H., University of Cincinnati, Cincinnati, 
O. 

Ward, B. Dec, Harvard University, Cambridge, 
Mass. 

Ward, Stanley M., Scranton, Pa. 

Warder, Robert B., Howard University, Washing- 
ton, D.C. 

Welch, Wm. H., Johns Hopkins University, Balti- 
more. M. D. 

West. Gerald M., Clark University, Worcester, Maas. 

Willlamo, Edward H., Lehigh University, Bethle- 
hem, Pa. 



/ 



SCIE 

A WEEKLY NEWSPAPER OF ALL T 



PUBUSHED BT N. D. C. HODGBS, 874 BROADWAT, N£ 



Tenth Year. 
Vol. XIX. No. 489. 



JUNE 17, 1892. 




SCIENCES 



OLE Copies, Ten Cents. 
$8.50 Per Year, in Advance. 



Contents. 

Insects in Popular Dread in New 

Mexico. . C. H,' Tyler Toumgend.. 887 

Scientific Work in Canada, at the 
Eleventh Annual Meeting of 
the Royal Society of Canada, 
May 80 to June 2 887 

Notes on Star Photography. Jiomyn 

Hitchcock 889 

Glacial Phenomena in North-E astern 

New York. D. S. Kellogg 841 

NoTb's and News 841 

Current Notes on Anthropology. — 

Vni. Edited by D. Q, Brinton... 842 

The Proper Motions of the Stars. W, 

H, 8. Monck 848 

The Pear-Tree Psylla. J. A, Lint- 

ner ... 848 

The Technical Education of the Elec- 
trical Engineer. Drtgald C. Jack- 
son 

Letters to the Editor. 

How to Protect Inventions in For- 
eign Countries. Edward Jt\ Thomp' 
8on 

Among the Pubushers 



844 



848 
848 



Entered at the Poet-Offlce of New York, N.T., 
Becond-diMi MaJI Matter. 



Part VI of Volume III now ready. 

A Treatise on 

Chemistry. 



By Sir H. E. BoBCOB, F.B.B., aod C. ScBOBLnniEB, 
F.B.S., Professor of Chemistry in the Victoria 
University, Owens College, Manchester. With 
lUastratlons. 8to. Cloth, $8. 

The prevloasly-published parts of this important 
work are: Vol. I, Non-Metallic Elements, 9&00; Vol. 
II, Metals, in two parts, $6.00; Vol. Ill, The Chemis- 
try of the Hydrocarbons and their DerlTatlves, in 
five parts, 122.00. The present issue (Part VI) con- 
tinues the subject of Vol. III. 

" One of the best treatises in our ianguage.''— 
Iron. 

" It is difficult to praise too highly the selection of 
materials and their arrangement, or the wealth of 
illustrations which explain and adorn the text.^^— 
London Academy. 
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of a lightning discharge, — ^to prevent its 
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for the Deaf, Boston, Mass.— is, so far as known, the 
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** Full of exact and helpful obserrations. 
" A very interesting and valuable work/' 
** The rales are clearly given and will be of great 
aUUty." 
** Bvery articnlation teacher should study it/' 
*'A model of clearness and simplicity, without 
having any of the puzzUng symbols that trouble the 
common mind. . . . The exercises given in speech- 
reading from the lips are especially Interesting, and 
of great importance for the student of phonetics/* 
— Modem Language Notes. 

*«* The above work may be obtained, by 
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on receipt of price, from 
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THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT REGION. 

WITH NOTES ON ITS EARLY DISCOV- 
EBY, ON THE ESKIMO, QN ITS PHY- 
SICAL GEOGRAPHY, GEOLOGY AND 
NATURAL HISTORY, TOGETHER WITH 
A BIBUOGRAPHY OP WORKS, ARTI- 
CLES, AND CHARTS RELATING TO 
THE CIVIL AND NATURAL HISTORY 
OF THE LABRADOR PENINSULA. 

By ALPHEUS SPRH6 PACKARD, I.D., Ph.D. 

Sportsmen and ornithologists will be interested in 
the list of Labrador birds by Mr. L. W. Turner, 
which has been kindly reylsed and brouRht down to 
date by Dr. J. A. Allen. Dr. B H. Scadder has oon- 
tribnted the list of butterflies, and Prof. John 
Macoun, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Muoh pains has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Brans Boas and others for seyeral titles and impor- 
tant suggestions; and it is hoped that this feature of 
the booK will reoommend It to collectors of Ameri' 
cana. 

It is hoped that the ▼olome will serve as a guide 
to the Labrador coast for the use of trsTellers, 
yachtsmen, sportsmen, artists, and naturalists, as 
well as those mterested in geographical and histori- 
cal studies. 

518 pp., 8^ $8.50. 
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RAGES AND PEOPLES. 

By DANIEL G. BRINTON, M.D. 

"The book is good, thorou^Aily good, and will long 
remain the best accessible elemental ethnography 
in our language.''— 2^ Chrigtian Union. 

"We strongly recommend Dr. Brinton's * Races 
and Peoples' to both beginners and scholars. We 
are not aware of any other recent work on the 
science of which it treats in the £nglish language." 
-^AMuUic Quarterly, 

"His book is an excellent one, and we can heartily 
recommend it as an introductory manual of ethnoi- 
ogy."-3^ Monigt. 

"A useful and really interesting work, which de- 
serres to be widely read and studied both in Europe 
and America."— Jrty^ton (£ng.) HercUd. 

"This Tolume is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superflcial, 
grasps Tcry well the complete field of humanity."— 
Tke New York lYmes. 

"Dr. Brinton in vests his scientific illustrations and 
measurements with an indescribable charm of nar- 
ration, so that *Baces and Peoples.' avowedly a rec- 
ord of discovered facts, is in reality a strougstim- 
ulaat to the imagination."— Philadelphia Pvtblie 
Ledger, 

"The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic ret^AHnigr—PhUadelphia Timet, 

Piiee, postpaid, §1.75« 
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THE MODERN MALADY ; or, Saf- 

ferers tm. ' Nerves.' 

An introductioD to public consideration, 
from a non-medical point of view, of a con- 
dition of ill -health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ignorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervoup exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 

12**, 184 pp., $1.50. 



THE WINNIPEG COUNTRY; 

OB, 

R0D6HII6 IT WITH il ECLIPSE PARTY. 

BY 
A. ROCHB8TKR PBl^I^OW. 

CS. H. BCUDDBR.) 

With thirty-two Illustrations and a Map. 

12^. $1.50. 

"The story Is a plqaant, good-bumored, entertain 
log narrmtiTe of a oanoe voyage. A neater, prettier 
book \m seldom aeen.^*— Literary World. 

"Tbla is a sprigbtly narratlTe of personal inci- 
dent. Tbe book will be a pleasant reminder to 
many of rongh experiences on a frontier wblob is 
rapidly receding."— l^oc^on TranBcript. 

** Tbe picture of oar desolate Nortb-westem terri- 
tory twenty-fire years ago, in contrast witb its 
ciTlllsed aspect to-day, and tbe pleasant features of 
tbe writer's style, constitute tbe claims of bis little 
book to present attention.''— 27^ Dial. 



THE AMERICAN RAGE. 

By DANIEL G. BRINTON, M.D. 

*' Tbe book is one of unusual interest and ralue.*'— 
Inter Ocean. 

** Dr. Dani«>l Q. Brinton writes as tbe acknowledged 
autborlty of tbe subject.''— Pfttlcul«<pAia Pre—. 

" Tbe work will be of genuine value to all wbo 
wish to know tbe substance of wbat bas been found 
out about tbe indigenous Americans."— JVbture. 

**A masterly discussion, and an example of tbe 
successful education of tbe powers of obserratlon." 
—Philadelphia Ledger. 

Price, postpaid, §9. 
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INSECTS IN POPULAR DREAD IN NEW MEXICO. 

BT C. H. TTLSB TOWNSXND. 

In the south-western portion of the United States there 
are many insects (using the term in its popular sense, and 
including Arachnida and Myriopoda) which are more or less 
striking in appearance. The Mexican element, which largely 
predominates, is wont to clothe many of these forms in 
superstition and fear. Some of them are more or less pois- 
onous, while others are perfectly harmless. The malignant 
nature of the poisonous ones is, as a rule, greatly magnified. 
Space would forhid the detailing in this article of all the 
species which are held in dread hy the Mexicans, and there- 
fore only the most prominent ones will he noticed. It 
should also he mentioned that many Americans who ha^e 
lived here for some length of time share to a large extent 
the fears of the Mexicans in this regard. 

The centipedes {Scolopendra sp,) in southern New Mexico 
do not, as a rule, attain a length of more than four or fiv^e 
ioches. Some are found at times which measure nearly six 
inches, hut these are exceptional. They are often found in 
the adohe houses, the roofs of which are thatched and cov^- 
ered with earth. The summer rains disturh them, and they 
make their appearance inside. No one can be blamed for 
refusing to pick up a large centipede, yet they are not so 
dangerous as commonly supposed. As a general rule, a 
little ammonia applied to the stings will allay all irritation 
in a few hours, and no swelling will occur. With some 
persons the effects are more serious. At some future time a 
paper will be published by the writer, describing cases of 
bites and stings of this and other poisonous insects. 

The whip-Bcorpion {Tkelyphonu8 sp.) occurs here rather 
sparingly, but attains a good size. It is certainly a formid- 
able looking beast when full grown. The Mexicans call it 
vinagron, and believe, so I am told, that its bite is sure 
death. A centipede is no comparison to it in the eyes of a 
Mexican, who would as soon face a rattlesnake or a Gila 
monster. I have been unable as yet to find anyone here 
who has been bitten by this insect, and the only specimens I 
have were brought to me dead. Some authors declare it to 
be harmless, while others assert the contrary. I believe, 
however, that a bite from the jaws is more or less poisonous. 
During a recent excavation in the city of El Paso, Texas, a 
gang of Mexican laborers was panic-stricken on the appear- 
ance, in the hole beside them, of a vifiagron which had been 
disclosed by a stroke of the shovel. 

The scorpion which occurs here is the smaller light-col- 
ored one {Buthus sp. ), which does not attain a length of much 
more than two inches, and is usually smaller. It is dreaded 
by the Mexicans, but the sting is not more severe than that 
of a hoiraet, and often causes no swelling and but little irri- 
tation, which passes away in a short time. 

One of the SolpugidoB (probably Datemes sp,) occurs 
here. This family is closely related to the scorpions, and 
contains some very strange-looking forms. The species in 



question attains a length of about one and three-quarters 
inches. The head consists very largely of two massive pairs 
of jaws, side by side, the two jaws of ooe pair working ver- 
tically on each other instead of horizontally. The pair on 
one side can work independently of that on the other, and 
this intensifies the strange appearance of the insect. These 
are held in great dread, and are doubtless in a certain degree 
poisonous. 

The so-called tarantula {Lycosa ap.) comes next, and is 
undoubtedly the most venomous arthropod we have in this 
region. It is usually considered deadly. Its bite is attended 
with serious consequences, if we can believe reports which 
appear to be well authenticated. The largest specimen I 
have seen here measures two and one-half inches in the 
length of its body, which is as large as that of a half-grown 
mouse. 

A huge unshapely cricket {Stenopelmatus sp,) is called 
mino de la tierra (child of the earth) by the Mexicans here, 
for the reason that it occurs in the ground and is supposed 
to resemble an infant in the form of its head and body. Its 
bite is believed to be fatal, and the writer once excited 
the admiration of all present by offering in public to handle 
all specimens that were brought him. The jaws are large 
and powerful, and doubtless can bite quite severely, but 
there is nothing of a poisonous nature connected with the 
bite. The Mexicans also have a superstition that the Steno- 
pelmatua enters the uterus of pregnant females and causes 
monstrosities. Perhaps the dread of this cricket has arisen 
from the fact that in general appearance it greatly resembles 
the solpugid mentioned above. 

The rear-horse {Mantis sp.) and walking-sticks {Phas- 
micUE) appear to be confounded by the Mexicans, and *^ old- 
timers '* as well, under the name of campamocJies. It is 
one of the most firmly grounded ideas in the mind of the 
average New Mexico resident, that these insects, when acci- 
dentally swallowed by horses or cattle, are sure death to the 
swallower. No idea apparently could be more absurd, and 
none is harder to dissipate. I have been told repeatedly of 
cases where the animal was immediately cut open, and in 
no case did the operator fail to find a campamoche in the 
stomach. Such positive declarations would almost incline 
one to the belief that some poisonous properties were resi- 
dent in the bodies of these insects. 

Agricultural College, Las Cmoes, New Mexloo, June S. 



SCIENTIFIC WORK IN CANADA, AT THE ELEV- 
ENTH ANNUAL MEETING OF THE ROYAL SO- 
CIETY OF CANADA, MAY 30 TO JUNE 2. 

Fifteen papers were read by fellows of the Royal Society 
of Canada at its last meeting, just closed, in the Section 
(IV.) of Geology and Biology, and five more in the Depart- 
ment of Chemistry and Physical Sciences (Section III.). 

Of the latter. Professor Chapman^s paper **0n a New 
Form of Application Goniometer " is of interest to geologists 
and mineralogists, as is also his additional note *^0n the 
Mexican Type in the Crystallization of the Topaz, with some 
Remarks on Crystal! ograpbic Notation.^' 
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Then comes Professor J. G. MacGregor's address on *'The 
Fundamental Principles of Abstract Dynamics.^' Here the 
independence of Newton^s three Laws of Motion is first con- 
sidered, and an attempt is made to establish it; Maxwell's 
deduction of the first from the '' doctrine of space and time '* 
and Newton's supposed deduction of the third from the first 
being subjected to criticism. Their sufficiency is then dis- 
cussed. It is shown that Newton's second interpretation of 
the third law cannot be regarded either as an enunciation 
of the law of the conservation of energy or as an hypothesis 
from which that law may be deduced, and a fourth law is 
suggested, admitting of this deduction. It is then pointed 
out that, owing to the essential relativity of acceleration, the 
laws of motion can hold only by reference to certain points. 
These points are determined, and more precise enunciations 
both of the laws of motion and of all deductions from them 
are thus obtained. Finally, it is shown that the fundamental 
hypotheses from which all the laws of abstract dynamics can 
be deduced, may be reduced to two. 

Geology and Palaeontology come in for seven papers, as 
follows: Presidential Address, by Mr. G. F. Matthew of St. 
John, N.B., **0n the Diffusion and Sequence of the Cam- 
brian Faunas.'' In this address an attempt is made to dis- 
tinguish the littoral and warm- water faunas of the Cambrian 
age from those which mark greater depths of the sea and 
cooler water. On the hypothesis that species capable of 
propagating their kind in the open sea would spread rapidly 
to all latitudes where the temperature of /the sea was favora- 
ble, such forms as the graptolites are taken as fixed points 
in the successive faunas. The relation to the graptolites is 
noted of various species of other groups of animals, as they 
occur in different countries. It thus appears that several 
genera appeared first in America and afterwards spread to 
Europe. On the other hand, a very close connection appears 
to have existed between the Cambrian faunas of the north 
of Europe and those of the Atlantic coast of North America. 
Hence it is inferred that the temperature of the sea of these 
two coasts was similar, and the connection between them 
direct and unimpeded. Equal temperatures in these differ- 
ent latitudes would be maintained by a cold current flowing 
from the North European to the North Atlantic Coast. The 
evidence available seems to point to a migrafion of the 
American species by a route to the west and north of the 
main part of the Atlantic Basin. 

Mr. Matthew contributed an additional paper, entitled 
** Illustrations of the Fauna of the St. John Group, No. VU." 
This is the final paper on this subject, and treats chiefly of 
the fauna of the highest horizon in the group. It will be 
accompanied by a list of all the species of the St. John group, 
showing the several horizons at which they have been found. 
From the highest horizon itself, the species are of the age of 
those of the Leirs shale, or thereabout, as shown by the 
graptolites found here. There are several Orthids, some of 
which are identical with,, or are varieties of, species of the 
Leirs limestone described by Billings. The few trilobites 
known are of Cambrian types, and include a Cyelognathus 
allied to C. micropygua and a Euloma, Several minute 
pteropods occur in these shales, with the graptolites. 

Sir William Dawson, F.RS., presented a paper **0n the 
Correlation of Early Cretaceous Floras in Canada and 
the United States and on Some New Plants of this Period." 
The purpose of this paper is to illustrate the present state of 
our knowledge respecting the flora of Canada in the early 
Cretaceous, and to notice some new plants from Anthracite, 
N.W.T., collected by Dr. H. M. Ami, and from Canmore, 



collected by Dr. Hayden. It is a continuation of the author'sr 
paper on the '' Mesozotc Floras of the Bocky Mountain 
Region of Canada," in the Transactions of Ihe Boyal Society 
of Canada for 1886. 

Sir William then introduced Dr. Ami's paper ''On the' 
Occurrence of Graptolites and Other Fossils of Quebec Age 
in the Black Slates of Little Metis, Que." The papef eoti^ 
tains notes on, and descriptions of, graptolites Atid other 
fossils from a small but interesting collection made by Sir 
William Dawson in rocks closely related to those from which 
the remarkable fossils were described conjointly with Dr. 
George Jennings Hinde. 

Mr. J. F. Whiteaves, palseontologist and zoologist to the- 
Dominion Geological Survey, read two papers, and intro- 
duced a third by Mr. Lawrence Lambe. In his first paper on 
the '* Fossils of the Hudson River Formation in Manitoba,'^ 
Mr. Whiteaves gives an historical sketch of the discovery 
and collection of fossils of that age. by Dr. R. Bell, in 1873: 
by Dr. Ells, in 1875; Dr. Bell, later, in 1879; and by Messrs. 
T. C. Weston and D. B. Dowling, in 1884 and 1891-92, re- 
spectively. The object of the present paper is to give as 
complete a list as possible of the fossils of this formation in 
Manitoba. There are now as many as sixty species in the 
Museum of the Survey at Ottawa. Mr. Whiteaves*s second 
paper deals with *' Notes on the Land and Fresh-Water Mol- 
lusca of the Dominion." Mr. Lambe's paper contains an 
account of the results obtained by that gentleman from a 
microscopical examination of recent sponges collected, in the^ 
waters of the Pacific, along the British Columbia or Canadian 
coast. The paper is entitled, *'0n Some Sponges from the 
Pacific Coast of Canada and Behring Sea." It will be illus- 
trated with drawings made by the author, who is artist to the 
Geological Survey Department. 

Professor L. W. Bailey, Ph.D., of Frederickton, New 
Brunswick, gives the result of his *' Observations on the* 
Geology of South- Western Nova Scotia," in the counties of 
Shelburne and Yarmouth. A careful description of the 
various contacts and occurrences of the auriferous rocks and 
other masses follows a review of the geological structure of 
the district in question. A geological map accompanies the 
paper. 

*^ On Palaeozoic Corals " is the title of Professor Chapman's 
contribution to palseontological science. It is an attempt to- 
simplify the determinations of genera in the so-called ** Tabu- 
lated and Rugose Corals of Palaeozoic Rocks." 

Dr. Wesley Mills's paper on '* Hibernation and Allied- 
States in Animals " referred to the winter sleep of groups of 
animals below vertebrates, hibernation in cold-blooded ani- 
mals, hibernation in certain groups of warm-blooded animals, 
experimental study of the winter sleep of the bat, and 
especially of the marmot and allied states in man ; all of 
which was followed by a discussion of the true nature of all 
such phenomena. 

Dr. George Lawson presented two important contributions 
to botanical research. The one bore '^ On the Literary His- 
tory and Nomenclature of the Canadian Ferns," the other 
consisted of ** Notes Supplementary to the Revision of Cana- 
dian Ranunculacese." The object of these notes, the author 
said, was to bring together such additions as have been made 
to our Ranunculacese by Canadians and others since tlie first 
paper was published, in 1883 ; also to discuss certain moot 
points in nomenclature and specific relations, that have been 
started by French, German, and United States writers in 
botany ; further, to bring our knowledge of the Dominion « 
Ranunculacese up to date. 
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Bev. M066B Harvey of St. John^s, Newfoundland, and a 
^ew fellow of the society, contributed a most important 
paper *' On the Artificial Propagation of Marine Food-Fishes 
^nd Edible Crustaceans.^' This paper deals extensively with 
the rise and progress of pisciculture, the importance of 
modern fish-culture, artificial increase of fresh-water and 
anadromous fishes, also the results obtained by private and 
national enterprises. Aqui-culture may yet approach agri- 
culture in usefulness. Scientific study of fish-life and the 
(physics of the sea bore intimately on the value of fisheries. 
The work carried on by the United States Fish Ck>mmis8ion, 
'by the Canadian Department of Fisheries, and the success of 
l^orwegian pisciculture,«iong>with the great results already 
obtained by lobster hatching with the Nielson process, are all 
<liscu8sed by Dr. Harvey, and many important facts of great 
economic value are noted. The paper ends by calling atten- 
;tion to the need of fishery schools and biological stations in 
Canada, for the study of fish, and other animals of the sea, 
•of most importance to man. These are of national impor- 
tance. 

Mr. James Fletcher, F.L.S., and Dominion entomologist, 
•contributed two papers in that branch of work. The first 
was entitled, '* Report on a Collection of Coleoptera made on 
the Queen Charlotte Islands by Rev. J. H. Keen and J. 
Fletcher; ^' the second, ** The use of Arsenites as Insecticides." 
Both proved highly interesting and useful. 

At the closing general meeting of the society the following 
^ere elected to office: president, Dr. J. G. Bourinot; vice- 
president. Dr. (George M. Dawson ; honorary secretary, Mr. 
■James Fletcher; honorary treasurer. Dr. A. R. C. Selwyn. 
In Section III. and IV., which deal more particularly with 
science and scientific work, the following were elected offi- 
cers of sections: Section III., president. Professor £. J. 
•Chapman; Section IV., president, Mr. Whiteaves; vice-pres- 
ident, Professor Macoun; secretary, Professor D. P. Penhal- 
low. 

The discussions which took place on the papers read were 
lively throughout, and inticresting points were brought to 
light. 

The Royal Society of Canada unanimously agreed to in- 
vite the Geological Society of America to meet in Ottawa in 
December. 



NOTES ON STAR PHOTOGRAPHY. 

BT BOMTN mrCBCOCK. 

The writer would beg the indulgence of those astronomers 

who may be induced by the title to read these lines in the 

-expectation that they are the results of practical work in 

photographing stars. These, unfortunately, he cannot give ; 

but inasmuch as the astronomers have so liberally availed 

themselves of the simplified methods of modem photography, 

which they can carry out more or less satisfactorily them- 

iselves, it is only fair that photographers should have a word 

to say now and then in behalf of the branch of investigation 

which they represent. By the term photographers I do not 

mean mere operators in the dark-room, nor amateurs who 

can make fine pictures, nor anything of the sort. I mean 

what may be best designated as photographic chemists, who 

are practically familiar with the subject from a chemical and 

:scieiitific standpoint, and capable of conducting researches 

and designing and using apparatus for that purpose. It is 

^certainly true that astronomers generally have neglected the 

surest means of achieving the highest success and advance- 

jnent in their photographic work, in that they have under- 



taken to carry out themselves that part of it which ought to 
engage the attention of the highest skill and knowledge of 
the photographic chemist. So little is this fact recognized, 
that we actually sent a party to photograph the last eclipse 
of the sun in Japan, absolutely without either a photogra- 
pher or a photographic out6t. So far from any effort to 
utilize the latest knowledge and methods for eclipse work, 
that expedition might easily have proved a total failure from 
the absence of the essentials for common work. When the 
expedition to the coast of Africa was fitted out, great atten- 
tion was given to designing certain forms of apparatus; but, 
if I recollect aright, no photographer was chosen until a few 
days before its departure. Then a certain commercial brand 
of color-sensitive plates was chosen, but on what grounds, 
or whether the spectrum sensitiveness of those plates was 
tested at all, I have never learned. There will be an excel- 
lent opportunity for eclipse work next year; but if anything 
new is to be learned from it, the work of preparation should 
begin now in a photographic laboratory. We have apparatus 
enough, or we know perfectly well what is required, but we 
do not know the photographic process beat adapted to the 
work. 

It may be but an idle dream, but I hope to see a photo- 
graphic laboratory established in connection with one of our 
large observatories or universities, not for routine work but 
for purely scientific research in photographic chemistry, such 
as will enable us to apply the latest knowledge to astronomi- 
cal and spectrographic work. 

An announcement has recently appeared, to the effect that 
the French astronomers have begun to doubt the value of 
negatives of stellar bodies taken on orthochromatic plates, 
because the stellar discs are surrounded by a strong aureola 
due to the aberration of the red rays of the objective. For 
this reason the permanent committee on the chart of the 
heavens has decided to exclude orthochromatic plates for such 
work. 

I presume everyone finds some satisfaction in saying, '^I 
told you so.'^ The announcement leads me to publish now 
an article, on this subject, which was written in Japan be- 
tween four and five years ago. ' It was perfectly clear to me 
at that time, that color-sensitive plates were being used in 
astronomical work when the very opposite kind of plates 
would have been much better for the purpose. Instead of 
extending the sensitiveness, it should have been restricted 
as much as possible. My article was not published because 
I deemed the facts too obvious to require discussion. But 
since M. L6on Vidal, editor of Le Moniteur de la Photogra- 
phies has taken, as I believe, an erroneous view of the matter 
in opposition to the practical results of the astronomers, I 
have looked up my old MS., and publish it herewith without 
change. 

I would add that the opinion then expressed as regards the 
future of collodion plates, for all scientific work, has been 
greatly strengthened by the results of later investigations. 

The article referred to is as follows: — 

The so-called isochromatic, or orthochromatic, sensitive 
plates have been recommended for use in astronomical pho- 
tography, in order to obtain impressions of red or yellow 
stars along with those having more blue and violet light in 
their radiations. Spectroscopic observations have shown 
that the light of different stars differs very much in the pro- 
portion of highly refrangible rays, and this difference must 
be of great influence in determining their photographic ac- 
tion. The ordinary sensitive gelatine plates possess a maxi- 
mum of sensitiveness near the Fraunhofer line H, but some 
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action can be traced into the yellow as the result of very 
long exposure, or even still further. For ordinary exposures, 
however, we may consider that the action does not pass the 
blue, particularly when photographing bright sources of 
light, such as the stars, because the more refrangible rays 
are so very much more powerful in their effect upon the 
plate that they exert their full action before the others can 
make a visible impression. To extend the time beyond that 
point would result in a reversal of the effect sought for, a 
change in the character ot the negative, and serious irradia- 
tion or spreading of the light around the image, resulting in 
impaired definition. With ordinary sensitive plates, there- 
fore, the images we photograph are images made with blue, 
violet, and ultra-violet rays, covering, indeed, a considerable 
range in the spectrum, but excluding a large and important 
portion of it. 

The differences in the character of star radiations are so 
considerable that the blue is sometimes very strong and bril- 
liant, even exceeding that of the sun relatively to the other 
parts of the spectrum, as we find it in a Lyrae and in Sirius ; 
while in other stars the temperature is so low that there is 
scarcely any blue, and line-absorption gives place to flutings, 
or even to the bright lines of incandescence from comets and 
nebulae. It is obvious, therefore, that one star not only 
differs from another in glory as seen by the eye, but the 
photographic plate, which takes no account of any colors 
beyond its limited range of sensitiveness, tends to exaggerate 
the difference, and give utterly false evidence of relative 
brightness. For a red star may appear very bright to the 
eye, while its image on the plate would be very faint or 
perhaps scarcely discemable. 

With orthochromatic plates the result will be different, 
provided the telescope itself is not at fault. We will assume 
for the moment that the telescope is so constructed that the 
** chemical" and visual foci exactly coincide, and that the 
plates are equally sensitive to all the colors of the spectrum. 
Then the negative will show exactly what is seen by the eye, 
and these are the only conditions under which such a result 
can be perfectly attained. 

Doubtless such perfectly corrected telescopes, or perhaps I 
should say such as are so corrected within the limits of the 
optician's skill, are rarely available, and a very usual plan is 
to make certain corrections for ordinary telescopes to adapt 
them to photographic work. The effect of these corrections 
now deserves consideration. 

The difference between the so-called ** chemical" focus 
and the visual focus of a telescope may be little or it may be 
half an inch. In either case the photographed image will be 
decidedly out of focus if allowance for this difference be not 
very carefully made. The usual means of doing this is to 
change the position of the plate-holder, and find the place of 
the sharpest definition by trials. By properly arranging the 
ground-glass and the plate-holder, the plate will always be 
in focus for the actinic rays when the image appears sharp 
on the ground-glass. 

Having accomplished this result, we have succeeded ip 
doing precisely what we do not wish to do, viz., instead of 
arranging the instrument to photograph what the eye can 
see, by means of the extended and uniform sensitiveness of 
an orthochromatic plate, we have arranged it to define only 
with blue or violet rays, and have restricted its range to 
stars that are specially characterized by highly refrangible 
radiations, effectually cutting off the red and yellow stars, 
and rendering the use of orthochromatic plates not only use- 
ess but positively objectionable. 



As regards the red and yellow stars, the greater portion of 
their light will be brought to a focus at the point of distinct 
vision, not on the sensitive plate; and the feeble radiations 
of higher refrangibility, being too weak to act strongly 
upon the plate, such stars will be but faintly shown in 
the negative. The rays not focussed on the plate wi?! 
tend to blur the images, and this effect will be more pro- 
nounced and objectionable in proportion as the range of 
sensitiveness of the plate to the different parts of the spec- 
trum is increased. For this reason the most perfect pictures 
would be produced, under the conditions described, by using 
plates sensitive only to the particular rays that form the 
image on the plate, or else by« cutting off the other rays by a 
screen, thus working with monochromatic light. 

It is possible that there may be some object in photograph- 
ing stars with the different colors of the spectrum separately, 
in which case orthochromatic platen can be so prepared that 
they will select the particular light required, and such ob- 
servations may be made with ordinary telescopes, correcting 
them for each set of rays in turn, in the manner described. 
But if I correctly understand the purpose of photographic 
star-maps, they are intended not only to represent the dis- 
tribution of stars and their relative positions, but also to show 
their respective brightness, or, as we usually call it, magni- 
tudes. Now magnitude measured by brightness is not the 
same as the photographic action of the stars upon a plate of 
restricted spectrum sensitiveness, such as all ordinary sensi- 
tive plates, and this, although a self-evident proposition, has 
not received in practice the attention it deserves. On the 
other hand, orthochromatic plates will give perfectly truth- 
ful representations of the starry heavens when used with 
perfectly corrected telescopes, as already explained, and that 
they will only do so under such conditions is, I believe, ob- 
vious. 

If it is possible to make plates of uniform sensitiveness as 
regards tests in the sensitometer, and also as regards all the 
rays of the visible spectrum, and if such plates can be pro- 
duced regularly in large quantities, we may consider the 
problem of photographing the stars to be satisfactorily solved. 
But much yet remains to be done before a plate that can be 
regarded as standard can be adopted. The composition of 
the emulsion, the manner of rendering it sensitive, the meana 
of testing the plates, including the standard of light to be 
used in the process, and the keeping qualities of the plates, 
must all be thoroughly investigated before it will be safe to 
adopt a standard plate for universal use. Nevertheless, we 
are in a position now to begin practical work, and the re- 
sults will be of permanent value if we act upon the proposi- 
tion that with orthochromatic plates there is no distinction 
of chemical and visual rays, and that such plates can only 
be advantageously employed when all the rays from red to 
ultra-violet are brought to a focus in a single plane. 

I do not venture upon any speculations as to the probably 
best method of preparing color sensitive plates for astronomi- 
cal work, for the reason that new methods are constantly 
being tried. I will say, however, that I deem it not at all 
improbable that collodion will be found superior to gelatine 
as a vehicle for the emulsion, and although the gelatine plates 
are at present more rapid than collodion emulsion plates,, 
there is no obvious reason for this, further than that we not 
yet know how to make extremely rapid plates with collodion. 
Bat there are some objections to gelatine and none to collo- 
dion. Gelatine swells in water, particularly in warm climates,, 
and, although this defect can be to some extent controlled, 
it is really at tim^s a serious trouble, wbich no ** tropical '^ 
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plates can entirely overcome without a sacrifice of other 
good qualities. 

The great point in favor of collodion is that it seems to 
lend itself peculiarly well to the production of color-sensitive 
plates, and this, coupled with the uniformity of the material 
that can hy proper means he secured and the clearness with 
which it works, leads me to anticipate that it will eventually 
rival gelatine for fine, delicate work, and I helieve it will 
come to he highly favored in astronomical work and spec- 
trographic work. 

WMhlngtOD, D.C., June la 



GLACIAL PHENOMENA IN NORTH-EASTERN NEW 

YORK. 

BT D. 8. KXLLOOO. 

Clinton County, the very north-eastern county of New 
York, offers an interesting field for studying glacial phe- 
nomena. The rock striae generally are nearly north and 
south, though in one place at least they are almost east and 
west. In many places the outcropping ledges are oval mounds 
with their longest diameters in the general direction of the 
supposed motion of the glacier. 

There is an abundance of marine shells everywhere in the 
lower lands. These may be near the present surface and 
turned over by the plow in such quantities as to make the 
fields white, or they may be found from 5 to 10 feet under 
ground. A stratum 2 inches thick underlies much of Platts- 
burgh village at a depth of 6 or more feet. These are Saxt- 
cava arctica and Macoma greenlandica. Others undoubt- 
edly are present in this county. The highest I have yet found 
are 346 feet above tide-water. 

In Beekmantown ends a tortuous kame, over 50 feet high, 
which has been traced and mapped north into Chazy, 6 
miles. Much of this is laid down upon clay of the former 
lake-bottom. 

The lower slopes of Rand Hill and of Dannemora Moun- 
tain are covered with deposits of till, which wells of 50 feet 
do not go through. I have been over much of this surface 
for a distance of 20 miles north and south and of 6 miles 
east and west. There are scores of kame-like ridges from 
5 to 70 feet high, generally running north and south, but 
sometimes in all directions. These ridges form a large num- 
ber of swamps, varying in size from half a square mile down 
to a few rods. The bowlders and cobble* stones in these de- 
posits are largely of sandstone, which crops out in immense 
surfaces in the northern part of the county, and probably 
lies underneath much of this till. At Cady ville in the Sara- 
nac valley, 10 miles from Lake Champlain, the glacier moved 
across the old valley, making by its deposits a dam 2 miles 
wide and upwards of 100 feet high. This dam made a lake 
8 or 10 miles long, 2 miles wide, and in places 100 feet deep. 
This lake has been entirely emptied out. The Saranac River 
has not only cut a channel through this till dam, but has also 
made a gorge 60 or more feet deep in the sandstone that un- 
derlay the lower half-mile of the dam. Probably the old 
buried channel is not far distant. What was once the bottom 
of a portion of this lake is now known as the ** seven-mile 
run " in the Saranac River. 

The Lak^ Champlain of the closing glacial period reached 
up to the lower border of this glacial dam, 500 feet higher 
than the present lake and 600 feet above the sea. When at 
its highest level a plateau was formed that extended 2 miles 
or more out in the lake. After a time the lowering of the 
lake by the erosion of its outlet left this plateau uncovered. 



Then a second was formed, perhaps 250 feet lower than the 
first, spreading out several miles. A third lowering formed 
a third plateau, on which much of Plattsburgh village now 
stands, and which makes ** The Plains," south. This third 
plateau in general is from 50 to 75 feet above the present lake, 
and, like the other two, is composed mostly of sand. Nearly 
all the time while these plateaus were forming, the outlet of 
Champlain was south into the Hudson. 

A dam of 60 feet now in the Richelieu would throw the 
Champlain water into the Hudson, unless there is a lower 
valley out from the Missisqnoi Bay. By erosion of the valley 
from Whitehall to Fort Edward the lake was lowered until 
the ice had retreated enough to allow the Richelieu to be 
made. I have not studied the conditions between South Bay 
and the Hudson. For a time this may have been one of the 
southern outlets of Champlain. The Champlain Canal at 
Fort Edward receives its water from a feeder which taps the 
Hudson at Glen's Falls. This water from the Hudson flows 
north now from Fort Edward in the canal, and empties into 
Lake Champlain. 

Did the pre-glacial upper Hudson flow through into the 
old river bed which is now Lake Champlain and thence into 
the St. Lawrence valley ? 

Plattsburgh, New York, June 18. 



NOTES AND NEWS. 



In a circular, " American Reports upon Anatomical Nomen- 
clature," issued last winter by Professor Wilder, as Secretary of 
the Committee of the Association of American Anatomists, in the 
third paragraph of the third page, the Chairman of the Com- 
mittee of the Anatomische Gesellschaft should be Professor A. 
von Kdlliker, and the chairman of the American division (ap- 
pointed in 1891 by the American Association for the Advancement 
of Science) of the International Committee on Biological Nomen- 
clature should be Professor G. L. Ooodale. Professor Wilder 
desires to express his regret for the errors, due in the one case to 
bis own misapprehension and iu the other to a clerical mistake. 

— Professor Bardeleben has recently delivered an address in Ber- 
lin on the modem bullet (British Medical JoumaJ, May 21). The 
modem rifle sends a bullet with a narrow cylindrical form an^I 
pointed apex, which at a distance of 1,000 metres has the power 
to pass through several human bodies or to disable two hort^es. 
Its line of flight differs but slightly from the line of sight. It has 
an inner core of lead enclosed in a casing of steel iivhich prevents 
the lead from becoming deformed and spreading at the point of 
contact. This change is of much interest for military surgery. 
The bullet is lighter than any of the lead bullets, but is sent with 
a greater velocity. On account of its velocity and its •small sur- 
face of contact, it merely punches out a hole causing very little 
commotion of the neighboring parts. It is more likely to cause 
fatal bsBmorrhage than the old bullet. If the new bullet wounds 
at all it will have sufficient power to pass through any part of 
the body. Colonel Boonen-Rivera, in his report on the civil war 
in Chili, the only war in which Mannlieher rifles have been used, 
says that the number of dead on the battlefleld was four times 
larger than that of the wounded. The effect of these bullets on 
bone has been made the subject of a series of experiments. Up 
to a distance of 400 metres the bone is invariably shattered, and 
at greater distances either clean perforations or oblique fractures 
result. In the next war the ratio of recoveries of those who can be 
removed still living from the field will be larger than formerly. 
The new projectile is by no means so humane as it is sometimes 
called, since within similar periods of time and under equal con- 
ditions it kills and wounds more men than the old bullet. But 
the wounds which it causes, if they are not of a directly fatal na- 
ture, open to the surgeon, as a general rule, a far more promising 
fleld for exercising his skill and activity than those which were 
caused by the old bullet. 
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CURRENT NOTES ON ANTHROPOLOGY. — VIH. 

[Edited hy D. O. BHnUm, M.D., LL,D.] 

The Palaeo-Ethnology of Mahfirreb. 

Under the name Mahgreb {Beled el Mahgreby Land of 
the West) the Arabs distinguish that portion of Africa west 
of the NUe Valley, and north of the southern boundary of 
the Sahara, from the Soudan (Beled es Sudan, Land of the 
Blacks). It is a convenient geographic term, and as we 
have adopted Soudan we may as well also take Mahgreb, 
especially as it is a well-marked ethnic area. It is and has 
been from time immemorial the home of the Berber, or 
EUtmitic, or Proto-Semitic peoples, as they have variously 
been termed. 

In a late number (April 9) of the Revue Scieniifique, A. 
Chatelier gives an admirable summary of the prehistory of 
this region. Signs of Palaeolithic man abound in all parts, 
carrying his residence far back into the quaternary, when quite 
different geographic distributions of water and climate pre- 
vailed from the present. He was succeeded, apparently 
without a hiatus, by neolithic communities, who developed 
the art of stone- implement making to great perfection. 
Their numerous workshops and village sites occur on the 
watered lowlands, showing that the physical geography of 
the country had then reached its present state. The neo- 
lithic industry continued to nearly the Christian era, flint 
chips being found in tumuli overlying Rom&n remains. 
There are also many rock-drawings belonging to this period, 
rude, but revealing Egyptian inspiration in the costumes 
depicted, the human figures with ibis heads, etc. 

But the most striking features of the prehistoric remains 
are the megalithic structures, the dolmens, menhirs, crom- 
lechs, triliths, stone circles, etc, which are abundantly scat- 
tered over the soil from Fez in Morocco to the Tripolitan 
plateaux, where they abruptly cease, none extending into 
Egypt These were undoubtedly constructed by the ances 
tors of the present Berber population. They not only claim 
them as the tombs of their forefathers, but to this day some 



of the tribes surround their cemeteries with similar stone 
circles, called Heuchy That they were in common use at a 
late date ia proved by the discovery in some dolmens of iron 
and Roman coins; and that these relics were of contem- 
porary date and not intrusive, is proved by the presence of 
several structures of this character in southern Tunisia, built 
on an old Roman road. 

That precisely similar megalithic remains are found in 
Palestine, is explained by the presence there of the 
Amorites and other true Hamitic tribes ; that they can be 
traced in a continuous line across the Straits of Gibraltar, 
through northern Spain and France to England and Den- 
mark, and not beyond, offers a suggestive hint concerning 
the prehistoric migrations of the Mediterranean peoples. 

The conclusion which M Le Chatelier especially impresses 
on his reader is, that the same Berber stock has possessed 
Mahgreb, so far as all evidence goes, from the very earliest 
times of which we have any cognizance down to the pres- 
ent day. 

The Prehistoric Culture and Commerce of the Mediterranean. 

Archaeological research is rapidly dispelling the erroneous 
notions that the early civilizations of the Mediterranean 
were derived from Asia or Egypt; and that previous to the 
mythical advent of Cfluimus, or the founding of Carthage 
and Rome, the coasts of this great sea were peopled by sav- 
ages. In fact, one of the most brilliant periods of commerce 
and culture on the Mediterranean was about 1500 B C. At 
that date there were several centres on the European shore 
of high civilization, wholly independent and occidental in 
their ideals and technique; on the southern shore the 
EUtmitic Libyans and Mauritanians had, by spontaneous de- 
velopment, reached a degree of culture quite up to that of 
their neighbors, the ISgyptians. It is chiefly by the accident 
that their art-products have been better preserved, that we 
have hitherto attributed a superior grade of advancement to 
the latter. There is no reason for believing that the Egyi>- 
tians were much in advance of the other nations of the 
Mediterranean basin at the close of the Old Empire. The 
introduction of metals was what chiefly led to the predomi- 
nant influence of oriental ideas. This event occurred be- 
tween 1600 and 1200 B.C. 

These opinions, which are now gaining general credence, 
are well set forth in a volume published lately in London, 
by Professor W. M. Conway, entitled *'The Dawn of Art 
in the Ancient World.'* It would be easy to support his 
views by abundant evidence. 

On Ethnic Nosology. 

Differences in races are not confined to matters of anatomy 
and physiology, but show themselves to a marked degree in 
special liability to, or immunity from, certain classes of dis- 
eased conditions. This has attracted the attention of the 
medical profession from time to time, but only recently, 
since the discriminating traits of races have been more closely 
studied, has it received proper attention. In this country 
the practitioner who has treated of it most extensively is 
Dr. Albert S. Ashmead, of New York City. His articles on 
racial immunity and inoculation, on the ethnic extension of 
syphilis, leprosy, tuberculosis, yellow and scaflet fevers, 
have appeared in various medical journals, and embody a 
mass of instructive observations on the relative presence of 
these complaints in different peoples. 

The study of the causes of racial immunity from disease 
has a very practical fiide. When we find, for instance, that 
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the JapaDese are not liable to scarlet-fever, and the negroes 
■are equally exempt from yellow-fever, if we could ascertain 
what condition it is that confers upon them this exemption, 
^e might be able to take a long step in the direction of per- 
-sonal and general prophylaxis. There is no more vital 
•question, none more attractive to the most active minds of 
the medical profession to-day, than this of immunity ; and 
in the direction of ethnic immunity there lies a wide avenue 
for investigation promising to lead to results of the utmost 
utility to the health and welfare of mankind. 

The Builders of the Great Zimbabwe Rntnt. 

Among the auriferous reefs of Mashona-land, in south- 
western Africa, about 20^ south latitude, are found a number 
of remarkable ruins of well-built stone cities, towers, and 
forts, which have long been an enigma to archaeologists. 
!Needless to say, they were not constructed by any Austafri- 
can people ; no negro or negroid race ever built stone walls 
voluntarily. The problem seems to be solved by the re- 
searches of J. Theodore Bent, which are published in the 
lasr number of the Proceedings of the Royal Geographical 
Society. He visited and explored the ruins of the largest 
city, called the Great Zimbabwe. This being a word of the 
local dialect, meaning krall or town. 

His excavations show that these ruins were built and occu- 
pied by a people engaged in gold-mining. Crucibles and 
smelting furnaces were found, and in the vicinity *' millions 
of tons " of quartz have been worked over. The stone work 
as massive, very firm, the stones often carved and decorated, 
and the sites usually of great strategic strength. Many 
images of birds, carved in stone, and also many phalli, in 
the same material, were unearthed. Pottery was abundant, 
the fragments often decorated with neat designs of animals, 
plants, and scenes from life. No coins were exhumed, and 
no inscriptions discovered, except some rude scratchings on 
a bowl, which resembled Ogham characters. What is sig- 
dificant, is the presence in the debris of Persian and Chinese 
Celadon pottery, which is not of very ancient date. Bent^s 
conclusion is that the gold-seekers were Himyarites from 
southern Arabia, and that their settlements were destroyed 
by the savage Zenj from Abyssinia about the ninth century 
of our era. 

Many consider this to be the Opbir of the Hebrews. An 
interesting visit to it, not mentioned by Bent, is described in 
the Verhandlungen of the Berlin Anthropological Society 
for 1889, carried out by a young German named Posselt. 
Both accounts present engravings of carved stones, figures of 
birds, etc. ; but it is singular that neither explorer could find 
A single grave or skeleton of this ancient people. 



THE PROPER MOTIONS OF THE STARS.* 

BT W. H. S. MONCK. 

80MB time since I pointed out in the columns of the 
English Mechanic the great preponderance of proper mo- 
tions in diminishing right ascension in certain catalogues 
which I examined. I have now examined O. Struve^s great 
Pulkova Catalogue, which contains the proper motions of 
nearly 2,500 stars, with a similar result. About two-thirds 
of these motions are in decreasing right ascension. I sus- 
pect that the sidereal year has been under-estimated by a 
small fraction of a second, in consequence of which a star 
whose proper motion is really insensible appears to have a 
ismall motion in decreasing right ascension. The effect of 

1 From the SngUali If ecluuilc, Mmj 97. 



the sun^s motion in space is very evident in the Pulkova 
Catalogue. The right ascension of the apex of the sun's 
way (the Americans use the shorter term, goal) may be 
roughly taken at 18 h. The efiPect will be to produce an ap- 
parent motion in diminishing right ascension on all stars 
between 6 h. and 18 h., and an apparent motion in increasing 
right ascension on all stars between 18 h. and 6 h. Dimin- 
ishing right ascension predominates in both cases, while in 
the latter the excess is only about 20 per cent. 

I noticed, however, a curious fact as regards the motions 
in North Polar distance. The sun's motion produces an ap- 
parent increase in North Polar distance in all parts of the 
sky save the portions situated between the apex and the 
North Pole on the one hand, and between the antapex and 
the South Pole on the other. But taking the right ascension 
of the apex at 18 h., as before, the motions in North Polar 
distance ought to be symmetrically situated between 6 h. and 
18 h. and between 18 h. and 6 h. But this is not the case. 
Between 18 h. and 6 h. the proportion of increasing to 
diminishing North Polar distances is two to one, while 
between 6 h. and 18 h. it is only about four to three. It 
occurred to me that this difference might arise from some 
special drift in the stars of the Galaxy, of which a compara- 
tively small number lie between 6 h. and 18 h. in the Pul- 
kova Catalogue, which deals chiefly with northern stars. 
I accordingly tried Mr. Stone's ** Catalogue of Southern 
Stars," which so far verified my conjecture. The great pre- 
ponderance of increasing North Polar distances in it lie be- 
tween 6 h. and 18 h., and the relative proportions are not 
very different from those in the Pulkova Catalogue reversed. 
Further examination will be necessary to clear up the ques- 
tion ; but I venture to suggest that the Galaxy has a south- 
erly drift relatively to the majority of the non-Galactic 
stars, and that we would obtain different goals for the sun 
from the Galactic and the non-Galactic stars. 

May I add that in dealing with the fixed stars our present 
unit of distance — a year's light-passage — seems to me incon- 
venient. Besides the advantage of having a space unit 
instead of a time unit, and the existence of some little un- 
certainty as to the rate of propagation of light; we must 
recollect that our standard of measurement is the distance 
of the sun from the earth. The time occupied by light in 
traversing this distance is uncertain to the extent of at 
least two or three seconds, and the difference becomes consid- 
erable when we are considering very remote bodies. I ven- 
ture to suggest as a better unit the distance of a star having 
an annual parallax of 1". This distance is 206,265 times 
that of the sun. The distance of a Centauri on this scale is 
about 1.33 and Sirius about 2.5 We should seldom, if ever, 
have to use numbers as high as 1,000, and the reciprocal of 
the parallax expressed in fractions of a second would in all 
cases give the distance. 



THE PEAR-TREE PSYLLA. 

BY J. A. LinnrxB. 

Until within a few years the pear-tree has been remarka- 
bly free from insect attack, the amount of injury from such 
source being probably less than five percent of that to which 
the apple has been subjected. Recently two pests have 
forced ihemselves upon the notice of pear growers, which 
have already inflicted serious losses, and threaten, unless 
arrested, greatly to interfere with the cultivation of this most 
excellent fruit. Of these, the pear midge, Diplosis pyrivora, 
which was introduced in this country about the year 1880, 
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has not become broadly distributed, and has not occasioned 
much trouble except in western Connecticut and in portions 
of the Hudson River valley. 

The pear Psylla, Paylla pyri, also an importation from 
Europe, has been with us at least from 1850, when, as re- 
corded, it infested an old Virgalieu pear-tree in Greenbush, 
N. Y. Since then it has become quite widely spread, and * 
seems to be rapidly increasing in number and in the injury 
that it is doing. It was very destructive last year along the 
Hudson River m Columbia and Greene Counties. Mr. 
Powell, an extensive fruit-grower in Ghent, Columbia County, 
has stated that it reduced his pear crop from an estimated 
yield of twelve^ hundred barrels to an actual one of less than 
one hundred barrels. Mr. A. F. Coe, of Coe Brothers, 
owners of large orchards in Meriden, Conn., has written me 
that on his return from Europe last September, he found 
that two of his pear orchards had been devastated by the 
Psylla. 

It is a small suctorial insert, somewhat resembling in size 
and in its transparent steep-sloping wings the typical plant- 
louse, but is readily distinguishable from that in its being a 
jumping insect, whence it has been given the name of Psylla^ 
meaning in the Greek a flea. lis injuries are caused by the 
large amount of sap which the myriads of individuals draw 
from the twigs, buds, leaves, and leaf -stalks of an infested 
tree, and the ** honey-dew," which it freely deposits, thickly 
coating the surface and thereby preventing the normal vital 
action of the bark and leaves. 

Without consuming space with a detail of so much as is 
known of its life-history, suffice it to say that at the present 
time, or about the middle of June, the insect in its four 
stages of ^ggy larva, pupa, and imago may be found upon 
infested trees, and an abundant deposit of the honey-dew. 
Later in the season the winged insects are more numerous, 
and at the time of gathering the fruit, as the branches are 
disturbed, they have been reported as *^ flying up in clouds 
from the foliage." 

With the appliances now at our command it should not 
be a difficult task to check and control the ravages of this 
pest. Its most vulnerable period is doubtless, as in the 
Aphididse, at the hatching from the egg. At this time proper 
spraying with a kerosene emulsion will be fatal to it. If 
the spraying be deferred until the larvae have become half- 
grown, the presence of the honey-dew would interfere with 
the action of the kerosene. Early spraying should also kill 
such of the eggs as may be reached by it, but many are placed 
in positions where they are almost entirely protected. 

When the insect has passed to its winged stage, it has at- 
tained comparative immunity in the alertness with which it 
takes wing and leaves the tree upon the first motion com- 
municated to the foliage by the impact of the spraying liquid. 
But even so late as this the war against the insect should not 
be abandoned, for multitudes may be destroyed, and the egg- 
crop for the following year greatly reduced. The kerosene 
emulsion will still be eifective, but in its application all of 
the ordinary spraying-nozzles should be discarded, even the 
finest gauge of the Nixon nozzles, and a Vermorel used, ad- 
justed to the delivery of the finest possible mist-like spray. 
With proper care the emulsion may be distributed over the 
entire foliage without scarce stirring a leaf and with the least 
possible alarm to the winged tenants. Of those that take 
wing — after circling about the tree for a while — on their 
return to the leaves, their bodies will in most cases come in 
contact with the liquid and cause their death. 

Office ot Uie State Botomo]ogl«r, JLlbAny, June IS. 



THE TECHNICAL EDUCATION OF THE ELECTRICAI* 

ENGINEER.* 

r 

BT DUGALD C. JACKSON. 

Perhaps it would be well to call my subject the '* College 
Education of the Electrical Engineer/' for it is strictly of 
the technical college course that I shall speak. We can 
truly affirm that the technical education of an engineer doe» 
not end until his work is ended, and the college course is 
but the commencement of it. That the college course can 
be made a very important fundamental part of this educa- 
tion, is becoming more thoroughly appreciated as the work 
of the technical schools comes into closer harmony with the 
demands of the profession, and it is now generally agreed that 
a technical college course, of the proper kind, forms a valu- 
able aid towards the success of the average young man who 
wishes to enter the engineering professions. It therefore 
becomes a matter of no little moment to so arrange the 
course that its usefulness will be a maximum. A few years 
back, a college course entirely devoted to the training of 
electrical engineers was unknown. At the present time 
there is no dearth of such courses and their organization is 
progressing right and left, whence it is well to carefully con- 
sider what requirements of the electrical enginee/s profes- 
sion they may be made to meet, in order that no powder be 
wasted. It is neither possible nor desirable that the courses 
of study of electrical engineering students in the varioua 
schools should be alike, but a certain unity of purpose and 
treatment should be observed, and all can profit by the sug- 
gestions made by the practical man. 

With this in view, I present the subject to your attention 
as it is looked upon at the Engineering School of the Uni- 
versity of Wisconsin. There is no originality claimed for 
the ideas presented, as they are based upon the recorded ex- 
perience of some of the country^s most successful practical 
men, .and are virtually followed in such other engineering 
schools as make their courses thoroughly practical, and 
therefore, in the true sense, professional. I trust, however, 
that a discussion will arise that is in proportion to the wide 
importance of the subject to the electrical profession, and 
that must result in a considerable increase in the efficiency 
of the electrical engineering courses in our various colleges^ 
nearly all of which are still in process of crystallization. 

In order to enter the freshmen class of the best engineer- 
ing schools, the applicant must have a thorough common 
school education, including mathematics through ordinary 
algebra, a fair knowledge of English, a reading acquaintance 
with Gkrman or French, a little elementary physics and 
chemistry. This can be gained in the high schools of most 
of the cities of this country. The high school timber (some 
of it quite green) the college is required to work, and to- 
work it to the best advantage requires no little careful de- 
signing. In order that an engineer may use his abilities, 
and training most advantageously, he should have a good 
general education, including a fair knowledge of literature^ 
history, economics and certain elements of law. This can- 
not be expected to come from the high school, and you cao 
readily appreciate that an attempt to give a general educa- 
tion in an engineering course can only result in sacrificing^ 
the good of the students by omitting essential fundamentals.. 
Thus, to have an average chance of proving successful, an 
electrical engineer must be well grounded in three sciences 
besides those gained in the common schools, and which can- 

< A pAper read at the General Meeting of tbe American Institute of Electri- 
cal Eagiut^err, Cbic-ftgo, 111., Jane (V-S. 
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DOt be classed as engineering. These are : Higher mathe- 
matics, as far as it may be practically applied in engineer- 
ing; -chemistry and physics (including elementary electricity 
and magnetism) ; and manual training. A few students en- 
ter college who have been given a fair start in these, but 
they are the exception, consequently the subjects must be 
taught from the ground up, with a common-sense view to 
their practical applications. Unlimited time could be given 
to these preparatory subjects, but it is necessary to clear 
them away in the actual time of two college years. With 
this requirement, it is impossible to give a very thorough 
knowledge of analytical chemistry, or of physics, but they 
are taught so as to give the student a good working knowl- 
edge and so that he can readily go deeper if he finds it to his 
advantage in his future practical experience. The higher 
mathematics require all the time that can be afforded, espe- 
cially in its last division, that of applied mechanics, where 
the student gets his systematic knowledge of the properties 
and uses of materials. 

With the preparatory studies cleared away the student 
must enter into professional studies in earnest, but there is 
little time for true engineering. The developing electrical 
engineer must expand his physics and his chemistry and 
mathematics into the laws of electro-magnetism, alternating 
currents, electrolysis and electro- metallurgy, and study the 
conditions of their numerous practical applications in engi- 
neering and the arts, each of which may demand months of 
constant effort before an intelligent mastery is attained. 
Neither can he confine his attention to these during two full 
years, for he must gain an elementary but practical knowl- 
edge of thermo- dynamics and hydraulics, with an efficient 
working knowledge of their . applications in steam and 
water-power plants. He must also get a common-sense 
knowledge of the principles underlying the design, manu- 
facture and selection of machinery. 

This is a great deal to expect a student to efficiently absorb 
in four years, and it requires a most judicious selection in 
order that nothing unessential be allowed to enter and that 
nothing essential be omitted. Let us see how the selection 
is made at the University of Wisconsin. The arrangement 
of the fundamentals will first claim our attention. 

During the first year the student is given a course of four 
subjects, continuing through the year. These are: 1st, 
English and rhetoric, with such reference to technical forms 
as seems desirable so early in the course; 2d, mathematics, 
beginning with higher algebra, passing through trigo- 
nometry and descriptive geometry, and into analytical geom- 
etry ; dd, advanced French or German, grammar and reader; 
4tb, manual training. In the latter, which continues dur- 
ing the following two years, we do not think it necessary or 
desirable for the student to spend sufficient time during his 
course to become a carpenter, machinist, blacksmith or 
foundry man. His future calling will probably not demand 
that his wages be earned in either of these trades, but they 
are tributary to his profession, and he must have an intelli- 
gent mastery of the tools, and an appreciation of shop re- 
quirements. In order that some future day he may become 
a successful designer, or a useful shopman or superintendent, 
it may be desirable for him to take a properly arranged ap- 
prentice course in a first-class commercial shop, after com- 
pleting his college course. Mathematics are also continued 
through the second and third year, during which time anal- 
ytic geometry, calculus and applied mechanics are passed 
through. All mathematics are taught with especial view to 
future practical applications, and good use is made of the 



laboratory in applied mechanics. During the second year 
of the course, elementary chemistry and physics are disposed 
of, and here again the laboratory is put to good service. At 
the same time, work in draughting and the elementary de- 
signs of machines is begun. The third year is about half, 
and the fourth year wholly devoted to what may properly be 
called professional studies. The arrangement of the latter 
in the electrical engineering course, we will examine later. 

Upon completing his technical college course of four years, 
an average student has spent at least 144 weeks of hard 
study, much of it of a practical work-day nature. During 
this time he has been called upon to spend upwards of five 
hours per day in class-room and laboratories, and about as 
much more time in individual study. No one is likely to 
go satisfactorily through such a course unless he has a de- 
cided taste for engineering work, but many students find 
themselves capable of doing a considerable amount of extra 
work, and yet have sufficient time for recreation to keep 
their health and spirits. It is well for an engineering course 
to stand beyond the reach of students without a taste for the 
work, for a successful engineer must be pre-eminently an 
enthusiast, while he is at the same time a candid and care- 
ful thinker. Those who are not fitted by nature to become 
engineers, are better placed in a general educational course 
at college, and they are then more likely to become useful 
to society and to themselves than if passed through the tech- 
nical mill. 

It may here be asked, Of what use is the severely special- 
issed education to the successful student in the engineering 
courses ? The graduate does not become an engineer merely 
because he has successfully met the college examination. 
College cannot make an engineer, however practical the 
course of study may be. Practice has made thousands of 
good ones, without the aid of the college, but I venture to say 
that these would frequently have become more eminent if 
they had received a thorough technical college course 
While theory alone, wherever learned, cannot make a prac- 
tical man, it is the one who can follow the guide of theory,, 
along the paths of practical work and experience, who makes- 
the fully-developed engineer. In order, however, that 
neither theory nor practice may lead him astray, he must have 
a well-educated common sense. The eminent and eloquent 
engineer, Alexander L. HoUey, well illustrated this in one 
of his addresses, when he said: — 

*' Mere familiarity with steam-engines is not, indeed, a 
cause of improved steam engineering, but it is a condition. The 
mechanical laws of heat were not developed in an engine 
house, yet without the mechanism, which the knowledge de- 
rived through this familiarity has created and adapted, the 
study of heat would have been an ornamental rather than a 
useful pursuit. 80 in other departments. . . . When one 
in any art can make a diagnosis by looking the patient in 
the face rather than by reading about similar cases in books^ 
then only may he hope to practically apply such improve- 
ments as theory may suggest, or to lead in those original 
investigations upon which successful theories shall be 
founded.'' 

The true object of the technical college is here outlined. 
It is to teach the fundamental theories, with a common-sense 
view to their practical applications, in such a way as to aid 
in a diagnosis, not by the application of a mathematical 
formula, but by comparing the accumulated experience of 
the practical world. Take two young men of equally g^od 
ability and equal age; put one through a thorough technical 
college course and the other through an apprenticeship of the 
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-same length of time. Finally, put them aide by side in a 
working position, where they must work out their own sal- 
tation, and the college man will usually have more amhition 
and adaptability, and will outstrip his mate, though perhaps 
oiot at once. The college man may fall behind at first, but, 
having worked through the transition period, he will prove 
tthe winner. I venture to say this is the well-nigh universal 
experience of those who have had the opportunity of dispas- 
sionately trying the experiment. 

Another illustration of the advantage of the technical col- 
lege course, lies with the designer. To design good machinery 
is a natural gift, and to become thoroughly successful re- 
quires long experience, in order that the widely varying re- 
iquirements may each be given due weight. Proper instruc- 
tion at the technical school may here do much towards 
jitimulating an appreciation of the lessons of experience. The 
•considerations of primary importance to be followed in de- 
;signing machines, are admirably divided by Professor A. W. 
Smith into four: 1, Adaptability; 2, strength and stiffness; 
:3, economy ; 4, appearance. In developing the design of a 
machine, the practical, but highly sanguine inventor often 
forgets all the considerations except the first. A theoretical 
draughtsman may figure the strength to great precision by 
formulas that may not fully cover the required conditions, 
-and in the meantime forget the other considerations. When 
the design reaches the shopman, it must be altered to suit 
*his views of economy, as the prime factor. A machine is 
tthus produced that has lost part of its adaptability as designed, 
and has neither sufficient stiffness to properly do its work, 
tiora thoroughly substantial, workmanlike appearance. The 
•economical shopman has been defeated in his object, for the 
machine is hard to sell, or requires costly repairs at the ex- 
pense of the maker. A proper college course should suffi- 
4^iently broaden a man, so that he can quickly appreciate the 
demands of the prime considerations of practice, and will 
apply his formulas with common sense and moderation. If 
we replace our three men in the machine transaction by men 
•of equal experience and a technical college education of the 
.right sort, the work of each should supplement the work of 
{the other, and the product can be predicted, with some con- 
rfidence at least, to be a satisfactory commercial one. The 
fault of much of the college training for engineers, has been 
the lack* of this education of the common sense or judgment. 
The result has often been graduates with as great a con- 
item pt for the practical man as the latter could return. These 
•graduates have, it is needless to say, been a failure in their 
'Calling, and it is such men that technical colleges should not 
itum out. The best engineering schools desire to, and do, 
turn out men who have a capacity for practical work and 
iresearch, and who are in a fair way to make useful engi- 
meers. 

It is comparatively easy to properly teach the fundamental 
theories, hence it is so frequently overdone. It is not so easy 
ix> educate the judgment of a student in electrical engineer- 
ing, whose entire knowledge of his future profession has 
been acquired from the electric bells in his father's house, 
and who may never have examined a dynamo or storage 
battery until he visited the college laboratories. But it is 
wonderful how rapidly such students, when of good timber, 
;absorb a beginner's information and a thirst for investigation. 
In this part of a student's education, the manufacturers and 
large users of electrical apparatus, who have become directly 
or indirectly interested in the work of the graduates, can 
iissist with little direct inconvenience and much indirect ad- 
^vantage. In a properly organized technical school, as shown 



above, the student gains his fundamental theory during the 
first three years, and, if of g^ood timber, he will absorb much 
of the practical methods of thought required for successful 
after- work. Moreover, a considerable part of the third year 
is spent in practical instruction. As the fourth year is 
wholly spent in practical training, or the education of the 
common sense, the student must have some acquaintance 
with the methods of commercial work before entering it, in 
order that he may properly profit by the instruction. It is 
impossible for many, and doubtless undesirable for the ma- 
jority, to take a year from the midst of their college course 
for outside Work. The summer vacation between the third 
and fourth years should, therefore, be occupied in some such 
employment as wireman on electric light or telephone con- 
struction, or better, in the station and repair-room of an 
electric railway, under the eye of an appreciative superin- 
tendent. Three months spent in this work may seem very 
little, but it will do a deal of good in giving an apt student 
a fair idea of how far exact formulas will carry him. It is 
only by the generous co-operation of employers, that st j- 
dents can obtain this summer's work. At first thought it 
appears that the employer gains no advantage from it, but, 
upon careful consideration, an advantage is evident. To 
begin with, the properly trained student will not prove use- 
less during the summer, and the satisfactory one will usually 
find employment after graduation, with the interests of 
those who afforded him summer work, and who thus gain 
the benefit of his greater advancement during his last year at 
college. In a similar manner, the manufacturer gains an 
advantage from placing his apparatus in the technical school 
laboratories for proper use in instruction. 

Suppose a student has completed the prescribed college 
course, and has done a proper portion of repairing arma- 
tures, stringing wires, or similar work, at some interval be- 
tween his terms at college, what shall we call him t A few 
of the technical colleges of the front rank call their gradu- 
ates engineers, but we have already seen that they must pass 
through a transition period, during which the claim to the 
title can be proved. To call an untried g^raduate an engineer 
does not seem proper respect for himself or the successful 
workers in his profession. The transition period may never 
end for some graduates, while its length must always depend 
upon the man. Until the graduate has been in practical 
life a sufficient time to show his capacity, and has reached a 
position of responsibility, he has no right to claim from his 
college an engineer's degree. Upon this ground the Uni- 
versity of Wisconsin, as do many others, confers degrees in 
engineering upon graduates of its engineering school of not 
less than three years' standing, who have held engineering 
positions of trust for at least one year. The minimum tran- 
sition period is thus tacitly recognized as three years. Upon 
completing his college course, the student is given a gradu- 
ating degree of Bachelor of Science by the engineering 
school, which is simply an endorsement by the University 
that he has received a good technical college education and 
is in a fair way to profit by it. 

That the rigid specialization required in the technical 
school may not diminish the graduate's field of vision atid 
thus his usefulness to society, is a matter of much concern. 
With the college left behind, there is little opportunity to 
gain a broadening culture, except that received by contact 
with broad men, while we have seen how little opportunity 
for this can be afforded in the technical course. With this 
in view, we recommend at the University of Wisconsin, 
that all who can afford the time and money complete a four- 
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years' undergraduate course in the University School of 
Arts and Sciences hefore entering the School of Engineer- 
ing. By proper elections during the general course, the 
studies of an eugineeriug course can be completed in two 
additional years. By this plan a solid educational founda- 
tion is laid for the specialized studies of the engineering stu- 
deot, and the best conditions are developed for his ultimate 
success in professional work. The plan offers two other 
points of advantage: First, the student comes to his profes- 
sional studies in the engineering courses with a more ma- 
tured mind, which is of much importance; second, students 
without the taste for hard engineering work, ' which is re- 
quired for their future success in technical industries, will 
not often attempt a technical course after having completed 
a general course. 

We can now usefully inquire into the specialized work 
that should be prescribed for the average electrical engineer- 
ing student during his last two years at college. Up to this 
point, students in mechanical and electrical engineering 
courses have received virtually the same instruction. Here, 
we hold, with several others, their paths should diverge. 
The student of mechanical engineering goes into careful 
study of shop practice, designing and utilizing various types 
of machinery, and similar subjects. The electrical engineer- 
ing student must receive a good working knowledge of the 
problems of the mechanical engineer, but he must, above 
all, be trained in the practical problems of electrical engi- 
neering; He, therefore, goes into a study of that which 
will aid most in making him truly an electrical engineer. 
His knowledge must all be based on mechanical laws, but 
he must be much more than one- tenth electrical. 

Before reaching his truly professional studies, the student 
should gain, during his course in physics, a common-sense 
grasp of the elementary notions of electricity and mag- 
netism, and of the *' all*pervading law of Ohm." The latter 
can be properly enforced in the laboratory by placing in the 
8tudent*8 hands ordinary electrical instruments, such as 
bridges, galvanometers, amperemeters, voltmeters, etc. Be- 
fore beginning his specialized work, the student's knowledge 
of Ohm's law and its common results should have become 
almost instinctive. 

With due regard for his preparation, it seems best to ar- 
range the professional studies for the average electrical engi- 
neering student in four divisions, thus: — 

1. Electro-magnetism and its application to practical uses, 
with special reference to dynamos and motors. 

2. Electro-chemistry (including primary and secondary 
batteries) and electro-metallurgy. 

3. Alternating currents and alternating current machinery, 
including dynamos, converters, condensers, etc. 

4. The special application of . the preceding divisions in 
electric light, power, railway, mining and other types of 
plants. 

The last division is allotted about twice the amount of time 
given to each of the others. 

While higher mathematics is a useful aid in each of the 
divisions, its limitations as an agent must be carefully set 
forth in the class-room and laboratory. For the purpose of 
educating the judgment and fully defining the limitations 
of theories and mathematical deductions, the laboratory is 
indispensable. As much as one-half of the total time spent 
by the student under the direct instruction of the professors 
of electrical engineering, should be devoted to the labora- 
tory. This work, moreover, should as far as possible deal 
with commercial instruments and machinery, and actually 



follow the niethods of testing and research used in practice. 
Physics, chemistry, mechanics, the steam engine, hydraulics,, 
dynamos, electrolysis, alternating carrents, and other sub- 
jects, should all be properly represented by a commercial 
laboratory equipment, which is made useful in every day 
instruction under the direction of a man who has had expe- 
rience in similar commercial work. The laboratory method 
of educating the atudent is unfortunately too little devel- 
oped in many of our engineering schools, but a strong 
movement has begun in most schools to increase it in effl^- 
ciency and amount. At the University of Wisconsin, we- 
carry the laboratory instruction as a part of the required, 
work in every subject in which it is possible. 

While the specialized course of the electrical engineering 
student during the last two years is largely devoted to- 
strictly electrical engineering, he is also given proper class- 
room and laboratory instruction in useful allied subjects,, 
such as the steam engine, boilers, water- wheels^ Ibws of^' 
contracts, etc., as has been already explained. 

Students who are mature and show that they can usefully^ 
specialize more severely than is done in the regular pre- 
scribed course, are permitted, by election, to devote- a greater- 
proportion of their time to either of the fir&t three- divisions, 
already enumerated. Thus a student may bare reason to- 
know that a thorough course in electro-metallurgy^ will be- 
specially useful to him. In this case, his work in the second 
division is increased beyond the course requirements, and! 
his work in the first and third divisions is proportionately 
decreased. Other things being equal, a student who has-, 
thus arranged his course may graduate with his classmates^ 
who have followed the fixed conrse> as laid do^wiL In the* 
same way^ a student of sufficient maturity^ who- feels as- 
sured of special advantages in the field of electric trans- 
mission of power or electric railways> may increase his. 
work in the first or third divisions and proportionately de- 
crease it in the second. 

The student who satisfactorily ocmipletes a proper pro- 
fessional course at college, whether laid down in the col- 
lege catalogue or carefully elected from that prescribed, is.* 
not likely to become one who '^ turns out results like & 
comsheller, and never grows wiser or better tho' it grinds 
a thousand bushels of them.'' In order that he may have 
a fair opportunity of growing " wiser and better " in the 
practice of his art, he should be given reaflonable encour- 
agement. As Mr. HoUey one time said,, aot ujiderstand- 
ing should obtain '^ among the owners, directors, and com- 
mercial managers of engineering enterpriser that it is not a. 
matter of favor, but a matter of as nmch interest to them- 
selves as to any class, that young men of suitable ability,, 
and of suitable preliminary culture, however acquired, 
should have an opportunity and encouragement to> 
master the practical features of technical education in 
works, not as mere apprentices,, but under reasonable- 
facilities for economy of time and comipleteness of re- 
search.'' 

A legend on the cover of a circular lately issued by the 
Engineering School of the University of Wisconsin, gives 
the true object of the technical college,, when it says, " We 
do not aim to produce engineers, but to produce men with 
great capacity for becoming engineers." If our product is 
accorded the treatment advised by Mr. Holley (himself an 
experienced manufacturer), we feel sure the work of our 
school and of similar technical schools will not be use- 
less. 

MadlBon, WIb., May, 18BS. 
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LETTERS TO THE EDITOR. 

•*• Oorre9p(md09Ut an rtquetted to 5« <m hrief at poMiibU, lh9 wraer'B imhim 
isinaU ea$ea rtqi tir w d «« proof of good faith. 

The editor w(U be glad to publi$h any qu^riei ootuonant with the eharaeter 
of the journal. 

How to Protect loTentiont in Foreign Conntriet. 

In my article on protecting inventions in foreign countrieB, the 
matter qaoted below slioald be amended, aa indicated, by adding 
the clause in italics. 

<^The term, 17 years, of a United States patent is not shortened 
by an application filed, within 7 months of the United States ap- 
plication, in Belgium, France, Great Britain, Guatemala, Italy, 
Netherlands, Norway, Portugal, Servia, Spain, Sweden, Switzer- 
land, and Tunis, or within 6 months, in Brazil or San Domingo," 
if the respective dates of the foreign patents are the same or later 
than that of the United States patent. 

The error occurred through no fault of yours; but you would 
greatly oblige me by entering the correction. 

Edward P. Thompson. 

New York, June 9. 

The current issue of The Weekly Bulletin of Newspaper and 
Periodical Literature^ published at 5 Somerset St., Boston, is 
twice its usual size, containing a classified index of 1800 articles 
from recent numbers of the periodical press. The Bulletin cata- 



logues the impotant articles in the leading daily and weekly pa- 
pers and the monthly magazines of the United States and Canada, 
including Science. Its value to readers, writers, and students, is 
sufficiently indicated by its title, and, although still in its first 
volume, its success as evidenced by the current issue is a surprise 
to no one acquainted with its plan and purpose. 

— A State Academy of Science was established in Ohio last 
December by a few of the workers in various departments, and 
held its first field or summer meeting at Akron on the 8d and 4th 
of June. Arrangements were made for its reception by the 
Akron Scientific Club, and these were carried out to the evident 
satisfaction of the members attending. Their number was, how- 
ever, diminished bj a heavy downpour of rain during the pre- 
ceding night though on the two days of the meeting the weather 
was fine. A small steamer was engaged for the day, and both 
hosts and guests enjoyed together ample opportunities for study 
and collection, in all departments, on the banks and in the waters 
of several of the morainic lakes so numerous in the vicinity of 
Akron. In the evoiing a reception was held at Bnchtel College, 
when short addresses of welcome were made by the mayor, the 
president of the college and the president of the club, and were 
suitably replied to by several of the visiting members. A short 
business session and a microscopic exhibition by the students com- 
pleted the programme. On Saturday the members went by an 
early train to the Gorge of the Cuyahoga, where they spent the 



CALENDAR OF SOCIETIES. 

Chemical Society, Washington. 

May 12.— E. E. Ewell, The Carbohydrates 
of the Coffee-Berry; G. L Spencer, An Im- 
proved Extraction Flask and an apparatus 
for Rapid Drying over Sulphuric Acid ; K. 
P. McElroy and W. D. Bigelow, Behavior 
of Chromates in Acetone Solutions. Ad- 
journment was untU November. 

Biological Society, Washington. 

June 11. — C. Hart Merriam, The Southern 
Fur Seal (Arctocephalus) at Guadalupe 
Island ; F^rederick Y. Coville, Uses of Plants 
among the Panamint Indians; J. M. Hol- 
2inger, On Amarantus crassipes Schlecten- 
dal; C. Hart Merriam, The Death Valley 
Expedition. 



Societas Entomologica. 

International Entomological Society, Zn- 

rich-Hottingen, Switzerland. 

Annual fee, ten francs. 

The Journal of the Society appears twice a 
month, and consists entirely of original ar- 
ticles on entomology, with a department for 
advertisements. Ail members may use this 
department free of cost for advertisements 
relating to entomology. 

The Society consists of about 450 members 
in all coantries of the world. 

The new Tolume began April 1, 1893. The 
numbers already issued will be sent to new 
members. 

For information address Mr. Fritz Buhl, 
President of the Societas Entomologica, 
Zurich-Hottingen, Switzerland. 

SCIENCE CLUBBING RATES. 

lOj^ DISCOUNT. 

We will Allow the above discount to any 
subscriber to Science who will send us an 
order for periodicals exceeding $10, counting 
each at its full price. 

N. D. C. HODGES, 874 Broadway. N. Y. 



[Preeof charge to all, if oftatisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New Tork.l 

Tazldermlst going oat of bnainesa has qaantity of 
flnely-moimted epeoimena of North American birds, 
mammaU and reptilea and akloa of birds for sale, 
indndtng a fall local ooUeotion of bird skins, show- 
ing some great rariations of species; also quantity 
of skulls with horns of deer and mountain sheep, 
and monnted heads of same. Will gtre good ex- 
change for Hawk Bye camera with outfit. Apply 
ouickly to J. B. Thurston, 905 Tonge 8t., Toronto, 
Canada. 

For exchange.— A fine thirteen-keyed flute in leather 
covered case, for a photograph camera suitable for mak- 
ing lantern slides. Flute cost Ssr, and is neaiiy new. 
U. O. COX, Mankato, Minn. 

Te exchange ; Bxperiment Station baUetins and 
reports for bulletins and reports not in my file. I 
will send list of what I hare for exchange. P. H. 
BOLF8, Lake City, Florida. 

Finished specimens of all colon of Vermont marble for 
fine foasib or crystals. Will be given only for valuable 
ipecimens because of the cost of polbhing. GEO. W. 
PERRY, Sute Geologist, Rutland, Vt. 



For exchange. — Three copies of '* American State 




Its Uses 

Abuses," bv W. L. Fisher, 1859; ** Humorous Phases of 
the Law, ' by Irving Browne; or other works amounting 
to value of books exchanged, on the question of govem- 
meotal legislation in reference to religion, personal liberty, 
e^c. If preferred, I will sell ^^Araerican State Papers. ^ 
and buy other books on the subject. WILLIAM AD- 
DISON BLAKELY, Chicago, III. 

For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog. to i-jomg.)« platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Silliman^s Jaurmal^ 
1869-1885 (6s-7x bound); Smithsonian Reports, z854<-i883; 
U. S. Coast survey^ 1 854~i^* _Full particulars to en- 



Wants, 



quiiers. F. GARDINl 



Pomfret, Conn. 



Wanted, in exchange for the following works, any 
standard works on Suigwy and on Diseases of Children: 
Wilson's ^'American Ornithology," 3 vols.; Coues* '*J3irds 
of the Northwest" and '* Birds of the Colorado Valley," 
a vols.; Minot's ** Land and Game Birds of New Eng- 
land^' Samuels' *' Our Northern and Eastern Birds;*' all 
the Reports 00 the Birds of the Pacific R. R. Survey, 
bound m a vols., morocco; and a complete set of the 
Reports of the Arkansas Geological Survey. Please give 
editions and dates in correspondmg. R. kLLSWORTH 
CALL, High School, Des Moines, Iowa. 

To exchange Wright's *' Ice Age in North America " 
and Le Cont?s ^'Elements of Geology" (Copyright i88>) 
for "DarwinUm ," by A. R.Wallace> Origin of Species.'* 
by Darwin. ''Descent of Man," by Darwin, "Man's 
Place in Nature," Huxley, ^^Mental Evolution in Ani- 
mals," by Romanes, '*Pre-Adamites." by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 



A ny ptrwtm tttkimg a Pftition far which h* it qutUi- 
^d Sy hit scientific attainmtntt^ ortMyPerton tteking 
99m« one te fill a petitien e/^ thu character, be it that 
t(fa teacher e/tctencty chemitt^ draufhttman, or what 
net, may have the * IVatU ' interted under thit head 
PRBB or COST, i/ he eatitjies thepubiither 0/ the suit^ 
able character 0/ hit a/flicatien, A ny ^erten teeking 
in/ermeUien en amy tcientific guettian, the addrest of 
any tcientijic man, or who can in anv way me thit 
column for a purpose consonant with the nature of 
the paper, is eordialiy invited to do to, 

WANTED.— We want any and ell of the following, 
prorlding we can trade ether books and maga- 
sines or buy them cheap for oaah: Academy, Lon- 
don, vol. 1 to 88, 86, Jan. and Feb., '80; Age of Steel, 
▼ol. 1 to 66; American Antiquarian, toL 1. 8; Ameri- 
can Architect, roL 1 to 6, 0; Amerioan Art Beriew, 
▼ol. S; Amerioan Field, toL 1 to 81; Amerioan Geol-* 
oglst, Tol. 1 to 6; American Machinist, toI. 1 to 4; 
Art Amateur, vol. 1 to 7, OiSt., *4; Art Interchange, 
▼ol. 1 to 0; Art Union, toI. 1 to 4, Jan., '44, July, '4S; 
Bibllotheca Sacra. Tol. 1 to 46; Qodey's Lady's Book, 
vol. 1 to 90; New Englaoder, toI. 11 : Zoologist, Series 
1 and 1, Series 8 vol. 1 to 14; Allen Armendale C^ 
novel). Raymer's^'Old Book "Store, 848 4th Ato. 
S., Minneapolis, Minn. 



W' 



ANTED.— By a young man, a Swarthmore Col- 
lege Junior, a position as principal of a public 
hj^ school in one of the Qulf States, or as instructor 
in Dotany, phvsiology, and geology in an academy 
or normal school. Address B., oareof Librarian, 
Swarthmore College, Penn. 

WANTED.— A teacher of Geology who is familiar 
with the fossils of the Hamilton Group, as 
instructor of Geology during July next at the Natu- 
ral Science Camp on Canandaigua lake. Apply to 
ALBBBT L. ABET, Director. 889 Arerill Ave., 
Rochester, N. T. 

WANTED.— To act as correspondent for one or 
two daily or weekly papers. Hare worked on 
paper for about two years Would like a position on 
editorial staff of humorous paper. Address Q^BO. 
G. MASON, 14 Elm St., Hartford, Conn. 

TBANSLATOB wanted to read German architec- 
tural works at sight (no writing). One familiar 
with technical terms desired. Address **A.," Box 
140, New Tork Post Offlee. 



W 



ANTED.— A position in a manufacturing eatab- 
lishment by a manufacturing Chemlm of In- 
ventive ability. Address M. W. B , care of Science^ 
874 Broadway, N. T. 



W^ 



ANTED.— Books on Anatomy and Hypnotism. 
Will pay cash or give similar books in ex- 
change. Also want medical battery and photo out- 
fit. DB. ANDERSON, 188 State street, Chicago, lU. 



ANTED.— A college graduate with some normal 
training, to teach the sciences, at $1,800 per 
ear, in a Southern college. A Baptist or a Method- 
It preferred. Must also be a first-class Latin 
scholar. A. H. Beala. Box K, Miliedgerille. Oa. 



W 



K DDBESS WANTED.— WiU some one please aend 
*A the address of the Secretary of the Amerioan 

Philological Society. Also that of Herbert Spencer. 

''ADDISON." Room 84, 164 Madison St., Chicago, 111. 
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daj in a apeciollj rich field for rtud; in geology and botany, and 
where enComoiogy waa not lacking in opportunity. Those who 
were compelled to return took the afternoon trainB, and a few 
who could remain assembled and took tea at the home of the 
president, where they spent the erening. The meeting broke up 
with the oonviction that the first suntmer gathering of the young 
Academy had been a pleasant and successful occasion. 

— In a paper read before the Washington Chemical Society, 
Ha; 12, the carbohydrates of the coffee-berry were discussed bj 
Erwln E. Eweil. Our knowledge of the carbohydrates has been 
materially extended during very recent jears, in consequence ol 
which investigation in this line has t>een greatly stimulated. Max- 
well has demonstrated the presence ot an Icsoluble, galactose -yield- 
ing carbohydrate ; Heias has reported an iniolnble carbohydrate 
that yields mannose by hydroysis with dilutesulphuticacid. The 
watCT'Soluble carbohydrates have received less attention ; indefinite 
statements concerning sugar, gum, and dextrin make up the ex- 



isting literature of the subject. By experiments made in the 
laboratorj of the United States Department of Agricoltnre, cane- 
sugar, accompanied by small percentagesofasabstance resembling 
dextrin and some reducing sugar, has been shown to make up the 
water-soluble carbohydrate material of coffee. The cane-sugar 
was obtained in pure and well-defined crystals. A gum was pre- 
pared from the portion insoluble in water. The latter has been 
shown to be a galaotoeeandpentose-yielding substance, and is now 
beinR studied farther. At the same meeting, K. P. McElroy and 
W. D. Bigelow described a new method for the qualitative sepa- 
ration of calcium and strontium, based on the solubility of calcium 
cbromate in dilute acetone. The chlorides ot these metals are dis- 
solved in 50 per cent acetone, and a solution of potassium cbromate 
in SO per cent acetone added. After standing ten minutes no 
strontium can be detected in the filtrate, and the precipitate is 
practically free from calcium salts. These investigations will be 
continued with the hope that the separation may prove quantits- 
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A wonderful remedy, of the 
highest value in mental and 
nervous exhaustion. 

Overworked men and women, 
the nervous, weak ahd debilitat- 
ed, will find in the Acid Phos- 
phate a most agreeable, grate- 
ful and harmless stimulant, giv* 
ing renewed strength and vigor 
to the entire system. 



Dr. Edwin F. Twe, Portland, Me., says; 
"I have used it in my own case when suffer- 
ing from nervouii exhaustion, with gratifying 
results. 1 have prescribed it for many of 
the varioas fonns of nervous debility, and it 
has never failed to do good." 
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QLfERY. 

Can ^nj rcadtr ci Sc£em€£ cite 
a case of ligirtnmg stroke in 
which the dfwpatfoQ of a small 
coaductor (ooe-axteenth of an 
inch in diameter, say,) has failed ^Tl 
to protect between two 
tal planes passing throagh its 
upper and lower ends respective- g^r j. 
ly? Plenty of ' ' *'"' 



TO THE READERS OF SCIENCE 

PLBLISHER3 AXXOlTiCEMENT. 



found which show that when the *^ 
conductor is dissipated the baild- ^^^^HJ^JJ^I 
ing \s not injured to the extent 
explained (for many of th( 
Tolumes of Philosofrfucal Trans- 
actions at the time when light- 
nii^ was attracting the attention 
of the Royal Society), but not 
an exception is yet known, al- 
thoc^h this query has been pnb- 
fished far and wide among elec- . b.^mj n* t< 



YxtA nserted Jnoe 19. Xo res| 



N. D. C. HODGES. 
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THE LABRADOR COAST. 

A JOURNAL OF TWO SUMMER CRUISES 
TO THAT flEGION, 

WITH NOTES ON ITS EARLY DISCOV- 
ERY, ON THE ESKIMO, ON ITS PHY- 
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tributed the list of butterflies, and Prof. John 
Macoun, of Ottawa, Canada, has prepared the list of 
Labrador plants. 

Much pains has been taken to render the bibliog- 
raphy complete, and the author is indebted to Dr. 
Franz Boas and others for several titles and impor- 
tant sugKOBtions; and it is hoped that this feature of 
the book will recommend tt to collectors of Ameri- 
cana. 

It is hoped that the Tolome will seive as a fruide 
lo the Labrador coast for the use of trarellers, 
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science of which it treats in the English language.'' 
^Anatic Quarterly. 

"His book is an excellent one, and we can heartilv 
recommend it as an introductory manual of ethnol- 
ogy."— 2Tfe« M<mi$t. 

"A useful and really interesting work, which de- 
serves to be widely read and studied both in Europe 
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"This TOlume is most stimulating. It is written 
with great clearness, so that anybody can under- 
stand, and while in some ways, perforce, superficial, 
^asps Terr well the complete field of humanity."— 
The New York Timee. 

*'Dr. Brinton inrests his scientific illustrations and 
measurements with an indescribable charm of nar- 
ration, so that 'Races and Peoples.' arowedly a rec- 
ord of disooTered facts, is In reality a strougstim- 
ulaot to the imagination."— Philadelphia Pu^itc 
Ledger, 

"The work is indispensable to the student who re- 
quires an intelligent guide to a course of ethno- 
graphic retLding.'"— Philadelphia Times. 

Price, postpaid, •1.75, 
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ferers from ' Nerves.' 

An introduction to public consideration, 
from a non-medical point of view, of a con- 
dition of ill-health which is increasingly 
prevalent in all ranks of society. In the 
first part of this work the author dwells on 
the errors in our mode of treating Neuras- 
thenia, consequent on the wide ifniorance of 
the subject which still prevails ; in the sec- 
ond part, attention is drawn to the principal 
causes of the malady. The allegory forming 
the Introduction to Part I. gives a brief his- 
tory of nervous exhaustion and the modes of 
treatment which have at various times been 
thought suitable to this most painful and try- 
ing disease. 

By CYRIL BENNETT. 
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rapidly receding. ^^—Botf on Transcript. 

" The picture of our desolate North-western terri- 
tory twenty-flre years ago, in contrast with its 
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AIMS OF LABORATORY TRAINING.* 

BT CHARLES F. MABEBT. 

It is only within a comparatively recent period that the 
chemical laboratory has attained the prominent position it 
now occupies in colleges and schools of science. Indeed, in 
its present development, with facilities for practical study in 
inorganic and organic chemistry, both elementary and ad- 
vanced, thirty years ago there was not a single laboratory in 
this country, and few elsewhere. Probably the earliest attempt 
in this country to give systematic laboratory instruction, to 
classes of any magnitude, was made in 1865 at the Massachu- 
setts Institute of Tech nology. Analytical chemistry had pre- 
viously been taught to a limited extent in a few institutions 
for the training of analytical chemists. In organic chemis- 
try, or chemistry of the carbon compounds, instruction was 
first given by lectures and laboratory work in 1872 at Har- 
vard College. On account, it may be, of the slight attention 
that technological and applied chemistry has received in this 
country as compared with Europe, few courses of study at 
the present date, even in the most prominent schools of sci- 
ence, include practical training in this subject. 

In speaking of the functions of the modern chemical 
laboratory, it should be considered as an important factor in 
liberal education as well as a means of preparation for scien- 
tific pursuits; and we shall doubtless find our attention fully 
occupied in describing the principal aims of a laboratory de- 
voted to pure and applied chemistry, without including the 
no less important work of laboratories in the special fields 
of agricultural, medical, biological, and sanitary chemistry. 
That a thorough training in general and descriptive chem- 
istry should now form an essential feature in a liberal course 
of study, probably no one will venture to doubt. To the man 
of business, a knowledge of the composition and properties of 
materials is important as stock in trade. In the practice 
of law, decisions often involve a consideration of chemical 
changes as well as the composition of various substances. To 
men engaged in literary pursuits, in political life, or in the 
ministry, questions are frequently presented that require for 
their intelligent consideration a certain knowledge of chem- 
istry. But especially to men engaged in any scientific pur- 
suit, a good knowledge of substances, their occurrence, prop- 
erties, and relations is indispensable. A chemical laboratory 
is therefore called upon to provide for each student broad 
and thorough training in the elementary principles of chem- 
ical science, including the composition and properties of 
matter. As to the best method for such instruction there 
may have been certain differences of opinion, but I think it 
is now universally conceded, that, while it is essential that 
the student should commit to memory important facts and 
principles as they are presented tg him at the lecture table, 
it is in the laboratory that he recives the discipline of the 
hand and eye, and in methods of reasoning, that enables him 
to acquire the true spirit of scientific thought, and to retain 
a remembrance of facts that otherwise he would soon for- 
get. 

1 An address dellTored at the opening of the new chemical laboratory of 
the Case School of AppUed Science, May 12, 1892. 
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As a foundation for more advanced study in science, es- 
pecially in the various branches of chemistry, the analytical 
laboratory is an important adjunct. It is here that the stu- 
dent should not only receive most careful training in the 
methods of correct manipulation and close attention to the 
details of analytical pr ocesses, but he must acquire familiar 
acquaintance with the many analytical operations that he 
will be called upon to perform in the practice of his pro- 
fession. It is unfortunately true that students are often 
content wit^the acquisition of sufficient knowledge to enable 
them to obtain positions as analytical chemists. Such train- 
ing, however, is inadequate for the demands of the present 
day, since chemists are frequently called upon to undertake 
problems in technical chemistry that require broader quali- 
fications. A very considerable part of manufacturing opera- 
tions in industrial chemistry are based upon the properties 
and reactions of the carbon compounds, and any course of 
instruction in applied chemistry must be regarded as seri- 
ously deficient if it does not include thorough discipline in 
organic chemistry. 

In a preparatory course of four years in chemistry, then, 
if thorough drill in the elementary chemistry of the first 
year is followed by instruction in analytic and theoretical 
chemistry, extending through two years, with an equally ex- 
tended course on the carbon compounds, the student will be 
prepared in the fourth year to appreciate a comprehensive, 
practical course in industrial and applied chemistry. Inci- 
dentally, in the more advanced subjects, he should form at 
least some slight acquaintance with methods of study and 
investigation outside of the ordinary routine. Indeed, ability 
to undertake original problems such as are constantly pre- 
sented for solution in industrial operations has a pecuniary 
value that is well recognized. It is in fact the basis of many 
commercial enterprises. 

With this brief outline of what may be regarded as the 
principal aims to be kept in view in the management of a 
laboratory, perhaps it will be of interest to examine into the 
causes that have led to the recent development of laboratory 
methods. Although, as already explained, these methods 
have been largely developed within thirty years, it should 
not be understood that the foundation for them has been laid 
within this period. On the contrary, a knowledge of certain 
processes involving chemical principles conducive to the 
comfort and convenience of mankind is older than history 
itself. Metallic implements and coins of the bronze age in- 
dicate that the prehistoric races were acquainted with methods 
for the reduction and alloying of metals. That the ancient 
Egyptians understood the preparation of indigo and its ap- 
plication to dyeing is shown by the presence of tissues dyed 
with this substance on mummies taken from their oldest 
tombs. The extraction of turkey-red from nmdder was early 
known to the Egyptians, Persians, and Indians, and later to 
the Greeks and Romans. It would be impossible in a limited 
space to describe the numerous discoveries of the early ages, 
or the multitude of facts collected by the alchemists in their 
endeavors to discover the philosopher's stone which would 
enable them to transform the baser metals into the nobler, 
and in their search for the elixir vitcR, a panacea for all the 
ills of man. Notwithstanding this vast accumulation of 
facts, no efforts were made toward a systematic arrangement 
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for the basis of a science, until late in the last century the 
foundation of chemistry as an exact science was established 
mainly through the labors of such men as Priestley, S<^heele, 
Cavendish, and Lavoisier. To the latter especially is honor 
due for introducing the balance as a means of conducting 
chemical operations on a quantitative basis. The first great 
event of this period was the discovery of oxygen gas as a 
constituent of the atmosphere by Priestley, and it was soon 
followed by a determination of the composition of water, for 
which Cavendish receives credit. The classic experiment of 
Lavoisier, in which he ascertained the quantitative proportion 
of oxygen in the atmosphere, was the beginning of definite 
ideas concerning the composition of matter. The earlier 
part of the present century was honored by the^rilliant re- 
searches of Sir H. Davy, Gay Lussac, Dal ton, Berselius, and 
other investigators, which contributed so largely toward the 
foundations of modern chemistry, and which resulted in the 
law of gaseous combination of Qay Lussac, the laws of 
definite and multiple proportions of Dalton, and the law of 
Avogardro relating to the molecular composition of matter. 
These deductions were followed by many theories, which 
were later modified or replaced by others as new facts were 
discovered, until there has resulted a substantial system of 
nomenclature and theoretical principles, sufficient at least 
for working hypotheses, and sufficient to explain the greater 
portion of well-authenticated facts. Of recent contributions 
to chemical theories probably there are none of greater ser- 
vice in classification and arrangement, or that afford better 
opportunities for speculative research, than the periodic law 
which we owe to Newlands, Lothar Meyer, and MendelejefF. 
The application of chemical principles seldom precedes a 
good understanding of the principles themselves. Opera- 
tions may indeed be carried on in a haphazard fashion ac- 
cording to empirical rules, but the results are apt to be 
unsatisfactory. We should therefore expect to see the de- 
velopment of technological chemistry following in certain 
lines the general advancement in scientific knowledge, and 
it is not difficult to understand the marvellous growth in 
applied chemistry during the last fifty years. Probably the 
most important branch of chemical in'dustry that has ever 
been created is the manufacture of sulphuric acid. There is 
scarcely a commercial process involving chemical changes 
that is not dependent directly or indirectly upon the use of 
this acid ; and, while at present the yearly production amounts 
to several million tons, it is only one hundred and fifty years 
since the lead-chamber process was first devised, and only 
one hundred years since Chaptal introduced the improve- 
ments for the continuous process now in use. A scarcely 
less important branch of industrial chemistry is that of 
bleaching, which resulted from the application by Berthollet, 
in 1788, of the properties of chlorine, already discovered by 
Scheele, in 1777, to destroy certain coloring principles without 
injury to the vegetable fibres. The manufacture of illumi- 
nating gas, which is such an important factor in modern 
life, was first attempted in 1798, and outside lighting with 
gas in 1812. 

Many other illustrations might be presented to show how 
recent is the growth of technological chemistry, but it is in 
the domain of organic chemistry that the development has 
been most wonderful. Here is a quantity of urea, which, 
as everyone knows, is a constituent of various fluids in the 
circulation of animals. In 1828 the illustrious chemist 
Woehler obtained this substance simply by heating ammo- 
nium cyanate, and it was the first instance of the artificial 
preparation of a substance of organic origin. This was the 



beginning of synthetic organic chemistry. In attempting to 
illustrate what has since been accomplished in this field, we 
will select as a single example the multitude of substances 
that have been obtained from coal-tar, a bye-product in the 
distillation of coal for illuminating g^as, and we will ask 
your attention to this chart, which shows a graphical arrange- 
ment of many of these compounds in their genealogical de- 
scent from coal. 

With this brief review of the development of the chemical 
laboratory and the purposes of laboratory instruction, a 
question will doubtless arise as to its future efficiency in 
scientific education', and especially as to the part it will be 
expected to perform in promoting the material interests of 
society. While the utilitarian principle of the latter aim 
wojld naturally become the more important feature of 
laboratory training, in the school of science it should never 
be forgotten that whatever of mental culture or discipliae 
the student receives must be derived from the courses of 
study that are intended as a preparation for his special voca- 
tion. Constant vigilance is therefore necessary to restrain 
the natural disposition of the average student, which leads 
him to avoid all possible mental exertion and to concentrate 
his energy upon the mechanical side of routine laboratory 
-practice. 

The elementary courses of the freshman year constitute 
the formative period, and if correct habits are early estab- 
lished, the more advanced work of later years will be under- 
taken in the true spirit of scientific study. But if, on the 
other hand, the student falls into careless or indifferent 
methods, it is rarely that he recovers from them. Concern- 
ing the preparation that must be provided to meet the de- 
mands of the future in applied chemistry, the foundation 
will be chemical analysis. No process involving chemical 
changes can be conducted intelligently and economically un- 
less it is carefully controlled by a complete knowledge, not 
only of materials employed and valuable products obtained, 
but also of slags, gases, and all waste products. In the great 
smelting works in Europe ores are purchased for everything* 
of value they contain. If a gold or silver ore contains, for 
example, arsenic, antimony, nickel, zinc, and bismuth, in 
appreciable quantities, the process of smelting will have due 
reference to the separation of every one of these constituents. 
In America, with enormous stores ot the richest ores and 
supplies ready at hand, miners and manufacturers have 
found the principakconstituents too profitable to waste time 
in the recovery of bye-products. Many a western ore-dump 
will richly repay for reworking to recover what at first was 
thrown aside as unprofitable material, and in several direc- 
tions this fact is even now receiving attention. If the price 
of coal in Cleveland was twelve dollars per ton, as it is in 
Switzerland, instead of two dollars per ton, the price now 
paid here, instead of an atmosphere laden with valuable fuel, 
the process of combustion would be controlled so that noth- 
ing but legitimate constituents of smoke could escape. Im- 
portant changes in this respect, however, are in progress, 
and manufacturers are appreciating more fully the impor- 
tance of accurate scientific knowledge and the services of 
skilled analysts. 

Allusion has been made to a higher field for the employ- 
ment of educated chemists than that of analytical chemistry, 
and it is one in which we may expect extensive develop- 
ments. It is a familiar fact that many materials in daily 
use can only be obtained by importation from other coun- 
tries; but the immense quantities of certain manufactured 
products annually imported may not be generally appre- 
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ciated. Notwithstanding our abundant supplies of crude 
materials, with cheap fuel in unlimited quantities and a 
ready market with an increasing demand, we continue to pay 
enormous sums for imported products that should he pro- 
duced at home. The causes of this condition of affairs should 
not be far to seek. That it is not from lack of enterprise is 
evident from the readiness with which novel schemes are 
able to secure financial support. It is generally understood 
that the principal hindrance to home production is the high 
cost of labor as compared with prices paid in Europe, and it 
is sometimes hinted that it is in part due to a lack of thor- 
oughly trained scientific specialists. As regards the higher 
cost of manual labor here, it would seem that the difference 
must be less than the cost of importation, which includes the 
tariff. If this state of affairs is in any degreedue to a dearth 
of scientific men capable of conducting manufacturing opera- 
tions, and the scientific schools cannot produce such men, 
. truly the schools are not taking advantage of their opportu- 
nities. That such a feeling exists with some manufacturers 
is evident from the fact that they send abroad for their * 
chemists. Whether better talent is secured than can be ob- 
tained at home may well be regarded as an open question. 
Perhaps a still broader view of the situation is necessary ; it 
may be that our invested capital is too busy in securing 
lucrative returns from business enterprises connected with the 
development of our natural resources to undertake operations 
that require skilful management to yield even a fair profit, 
and that we are therefore better content at present to pay 
importers' prices than to manufacture ourselves. If this be 
true, we must wait with patience for a change that will 
surely come. 

Altogether the outlook for the immediate future is en- 
couraging. In several directions the manufacture of chemi- 
cal products has begun, and others will follow. There are 
certain lines along which rapid development may evidently 
soon be expected, and one of the most promising is ss^l-soda. 
Until quite recently the Le Blanc process, which was in- 
vented in France to manufacture soda-ash when the supply 
from natural sources was largely cut off during the French 
Bevolution, has supplied the world since early in the present 
century. In utilizing all bye-products the great Le Blanc 
works of Europe have been able to produce soda- ash at a 
trifling cost. A Le Blanc plant has never been established 
here, and probably one never will be. Such a plant requires 
an immense capital, and, besides, a combination of coal, salt, 
and limestone, that can be found close at hand in but few 
localities. Within a few years another method, known as 
the ammonia-soda process, has been put into operation in 
Europe. The first-cost of a plant for this process is not 
large, and since it furnishes a purer product than the Le 
Blanc method, it will probably supply a considerable portion 
of the sal-soda of the future, especially in this country. The 
newer method has the especial advantage that it forms bi- 
carbonate of soda direct and very pure. Two plants for this 
process have been erected here, one of which has been in 
operation at Syracuse, N.Y., for several years, and the other 
has recently been erected in Cleveland. 

As another illustration of the possibilities in store for us,* 
I will ask your attention to this lump of porcelain clay that 
came from a large deposit in Maryland, and there are large 
deposits in other localities. This clay is quite as pure and 
•quite as well adapted for the manufacture of the finest por- 
celain as any in use in France or Germany. Of the other 
materials necessary in this industry, this quartz and this 
feldspar are just as pure, and we have extensive deposits of 



both. We have also cheap fuel, and yet we pay a tariff of 
forty-five per cent ad valorem for English, French, and 
German porcelain, besides paying the potter a fair price for 
his labor. All such porcelain as we have before us is made 
at the Royal Berlin Porcelain Factory, where it has been 
shaped, baked, and decorated by father and son for one hun- 
dred and thirty years. Who will venture to predict the 
possible developments in our own country during an equal 
period in the future ? At present we make certain kinds of 
ware, but no one needs to be told the difference between it 
and the elegant Dresden, Sevres, or Royal Worcester. 

A single additional example will doubtless suffice to show 
what we may reasonably expect in the future. The produc- 
tion of artificial dyes and colors from coal-tar has assumed 
enormous proportions since it was begun thirty years ago. 
Graebe and Liebermann invented the process for the prepa- 
ration of artificial alizarine in 1869, and in 1880 it was esti- 
mated that this invention had saved $20,000,000, the addi- 
tional cost if the same quantity of this dye-stuff had been 
obtained from natural madder. At present there are twelve 
large alizarine factories in Germany and England, but not 
one in the United States. The annual production of anthra- 
cene paste, the source of alizarine, is three thousand tons; 
but not a single pound is manufactured here. Of the total 
output of alizarine, 2,154,930 pounds, valued at |358,882, are 
consumed in this country. The estimated daily production of 
aniline and similar dyes, in England, France, and Germany, 
is estimated at 35,000 pounds, and in 1890 importations into 
the United States were valued at $1,787,558. Naphthalene, 
another constituent of coal-tar, until quite recently was 
practically a waste product; but thorough study of the 
naphtols, their sulphonic acids and other. derivatives, has re- 
vealed the beauty and permanency of the numerous colors 
that may be derived from them, and they are now produced 
in considerable quantities. One factory in this country 
holds patents for the preparation of colors from naphtol -sul- 
phonic acids. Yet with this condition of our manufactures 
we have the largest deposits of coal in the world, and the 
products of its distillation are collected in immense quantities. 
These products have even been sent abroad to be manufac- 
tered into colors and returned to us for consumption at a 
very high cost. 

A clearer insight into the extent of our importations of 
products that might be produced at home may be given by a 
review of quantities and values selected from the Annual 
Beport of the Bureau of Statistics on Foreign Commerce and 
Navigation for the year ending June 20, 1890: — 

Poandfl. Values. 

Potasslc chlorate 8,448,775 

" dichromate 1,166,00) 

** ferrocyanlde 849,070 

Total Boda, including aah, salt-cake, blear- S 15,009,397) 

bonate 834,531,050 XDvi\J $1,688,071) 

Sodlc hydrate 79,481 ,923 

Kaolin (tone) 87,136 

Total clays (tons) 336.488 

China and Pottery $4,791,474 

Glassware $7,851,670 

Glucose 911,578 

Iron, steel, and manufactures of the f $43,498,074) 

same iDuty $18,384-175) 

OarboUcaoid 528,287 

Oxalic acid 1,978.050 

Alisarlne, artificial and natural 8,155,090 

Manganese blnoxlde 88,687,848 

MUk-eugar 339,684 

Alnm 6,888,085 

Ammonium salts 6,911,888 

Coal-tar colors not enumerated $1 ,818,771 

Dextrine 9,188,566 

Glycerine (Crude) 11,811,808 

" (Refined) 810,545 

Lead acetate 19,000 
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These illustrations are doubtless sufficient to indicate the 
extensive field that is open for the development of techno- 
logical chemistry; and, with all deference to the aid that 
should be expected from the study of chemistry in the vari- 
ous systems of liberal education, they seem to afford con- 
vincing evidence that, in its highest efficiency, the chemical 
laboratory of the future should include the promotion of 
industries that depend upon the application of chemical 
principles. 

NOTES AND NEWS. 

The railway which is at some time or other to traverse the 
African continent has been opened as far as a point near Cazengo, 
140 miles from the starting-point, St. Paul de Loanda. 

— A South African and International Exhibition will be opened 
at Kimberley in September. The processes of winning diamonds 
and gold will be shown ; the machinery department will contain 
a large variety of machinery employed for mining and agricul- 
tural purposes ; and the agricultural interests of the colonies and 
neighboring states will receive special attention. 

— The British Medical Association, says Naturey will hold its 
sixtieth annual meeting at Nottingham on July 26, and the three 
following days. Mr. Joseph White, consulting surgeon of the 
Nottingham (General Hospital, will preside. Addresses will be 
given in medicine by Professor James Gumming of Queen's College, 
Belfast; in surgery by Professor W. H. Hingston of Montreal; and 
in bacteriology by Dr. 6. Sims Woodhead of the Research Labora- 
tory of the Colleges of Physicians and Surgeons, England. The 
scientific work of the meeting will be done in ten sections. 

— Through the courtesy of his friends, the editors of The Scot- 
tish Geographical Magazine have had an opportunity of perusing 
a diary by Mr. F. J. Matthew of a ride of 1,000 miles through a 
little-known part of the territory of the Argentine Republic. On 
Oct. 5 he started from Buenos Ayres by train, and reached Men- 
doza on the 7th. Thence he travelled, partly by coach, partly on 
horseback, to San Rafael, a distance of 210 miles. Having col- 
lected a store of provisions, the traveller set out on Vox . 16, with 
six mules and a man, and, crossing the river Diamante, took a 
westerly direction towards the Cordilleras, the route being through 
very beautiful scenery, for the Andes were not far distant, and 
the second night was passed at an elevation of 4,450 feet above 
sea-level. On the third day the river Atuel was reached, and two 
or three days later Mr. Matthew rested at the estancia of an Eng- 
lish doctor living in Mendoza, where 15,000 sheep and 6,000 or 
7,000 head of cattle are fed. Thirty miles from this estancia lies 
the lake Llancanelo, a narrow sheet of water several leagues in 
length. Two years ago part of it dried up, leaving a flat expanse 
of smooth sand nine miJes across. Seen from the middle, this 
sandy plain has a bright-blue, glassy appearance, and counterfeits 
water wonderfully. The lake is fed by two streams, but has no 
visible outlet. It is said to be drained by a subterranean stream. 
At any rate, in the dried bed are to be seen several of those fun- 
nel-shaped depressions common in the Karst formation ; their sides 
are encrusted with salt. The country around is wild, and the 
climate cool, the altitudes at which the camp was pitched being 
5,600 to 5,800 feet. Game is plentiful. Herds of guanacos were 
often met with, and pumas are so numerous that horse-breeding 
is impossible, as they kill all the foals. Near Chacaico, where 
Mr. Matthew stayed a month, he observed eagles, condors — which 
are very destructive among -the calves and sheep — rattlesnakes, 
otters, and a variety of chinchilla (probably the Alpine viscacha, 
Lagidium Peruanum), At Agua Nueva, twenty-one miles east of 
Chacaico, a large quantity of stock — horses, cattle, sheep, and 
goats — is fed by squatters, who pay a small rent for the use of 
the camp or run (campo). The pasture is eiioellent, but last year 
locusts played great havoc among the more tender grasses. The 
return journey was made across the Atuel and Salado rivers, and 
over the Central Pampa to Trenque Lauquen. The country, at 
first rocky, changed to level pampa of poor soil covered with 
prickly shrubs. Rain came down in torrents and swelled the 



rivers, so that they were difficult to cross. Water, which is scarce 
even among the mountains, is often not to be procured during a 
ride of fifty miles. Mosquitoes were troublesome, and at one 
camp a swarm of locusts obliged the traveller to pack up and 
move on. In the province of San Luis woods began to appear, 
and improved the landscape. Near Cocbico is a series of shallow 
lakes of brackish water, studded all over with dry, barkless trees. 
For two or three days Mr. Matthew rode through dense woods, 
and then entered the grassy pampa, where estandas were more 
numerous, and the track well worn. Nothing but grass, reaching 
up to the knee of a man on horseback, can be seen the whole day 
long. Most of it is pasta amargo (bitter grass), and the sheep do 
not seem to thrive on it. The sheep are of different breeds — 
Lincoln, Merino, Rambouillet — and the cattle mostly crossed 
shorthorns. Trenque Lauquen is on a railway, by which Buenos 
Ayres can be reached in twelve hours. 

— A new application of the stems of the larger-growing species 
of bamboo has recently been adopted in China for the manufacture 
of small trajs and ornamental articles for export to Europe. It 
is known in China as bamboo sheeting, and it is said to be carried 
on at present only to a limited extent at Wenchow, where, not- 
withstanding that it is quite a new trade, about ten firms are now 
engaged in it. The process adopted is as follows : A length of 
bamboo is cut off, and then pared with an axe till it is of the 
thickness required. It is next planed with a spokeshave, and the 
thin cylinder so obtained is slit up, so that, on being opened out, 
it forms a sheet. A number of these cylinders, placed one inside 
the other, are immersed in boiling water for a few minutes, to* 
render them flexible, and they are then unrolled and flattened out,, 
by being subjected to pressure under heavy stones. These sheets 
are sometimes used for making fretwork and carved screens, fans, 
etc. ; and the small, pale straw-colored pin-trays, for toilet tables^ 
which appeared in the London shops last season, are apparently 
made from this specially prepared bamboo. It seems to adapt 
itself extremely well for moulding into many forms, and might be 
made available in this country for various kinds of veneering. 
The bamboo now appears to be the Dendrocalamus latiflorus^ and 
specimens of the sheeting, and articles made from it, may be seen 
in Museum No. 2 of the Royal Gardens, Kew, says The Journal 
of the Society of Arts, 

— The first sunshine recorder was the invention of Mr. John O. 
Campbell of Islay, and consisted of a hemispherical bowl, in 
which a spherical glass ball stood on a low pedastal. As the sun 
passed across the sky, its rays, concentrated by the ball, burned 
a groove in the side of the bowl. With this instrument the 
amount of sunshine during six months was roughly recorded, and 
the character of individual months was fairly shown, but the 

' grooves of two successive days could not be distinguished frook 
each other, the change in the sun^s declination being very slight. 
Slips of cardboard were afterwards substituted for the wooden 
bowl ; and in the present form of apparatus, devised by Sir Q. G. 
Stokes, accord ln(? to The Scottish Oeographical Magazine, three 
brass grooves, concentric with the spherical lens and adjusted for 
the latitude, hold the cards for summer, winter, and the equi- 
noxes, respectively. The cards are changed daily at sunset. This 
instrument is not without defects. When the sun is low it ceases 
to act, and at all times the slightest film of cloud, hardly visible 
to the eye, is sufficient to check the burning power of the sun's 
rays. Photographic processes have been devised by Mr. Jordan, 
Professor M*Leod, and others, but they are less easily managed. 
The Stokes-Campbell instruments have been in use since 1880, 
and the Meteorological Office has issued a report on the sunshine 
recorded during the years 1881-90. The sunniest spots in the 
Kingdom are the Channel Islands, which enjoy sunshine during 
89.9 per cent of the time the sun is above the horizon in the 
course of the yenr. Falmouth shows the next highest record, 
86.7 per cent, and along the whole coast of England from Milford 
Haven to Yarmouth there is no great variation. The coast nat- 
urally receives more sun than inland districts, where clouds are 
formed by the hills, and in towns the percentage is low owing to 
the smoke. As regards the monthly means, it is found that idP 
Jersey alone does the sunshine ever attain to half the amount 
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possible ; 62 per cent is the value for May and 55 for August. 
Qeldeston, in Norfolk, foIJows with 48 per cent, and the eastern 
coast as far north as A.berdeen is decidedly sunny. Ireland and the 
west of Scotland have persistently cloudy skies in summer and 
early autumn but in late autumn Ireland is particularly favored 
by the sun. On the other hand, from some unexplained cause, 
there is a deficiency of sunshine in Jersey during November. The 
sunniest month in the ten years was May, 1882. when thirty-three 
stations registered at least 50 per cent. June, July, and August, 
1887, were also very bright. The highest monthly amount en- 
tered, 68 per cent, was recordei at Falmouth in June, and in 
Jersey in August of that year. 

— Bulletin No. 80 of the Kansas Experiment Station reports a 
well-planned experiment, designed to show whether the old prac- 
tice of shelling off the butts and tips of ears of seed-corn was a 
rational one. In this experiment five duplicate plants were planted 
with seed from different parts of the ear. This question has also 
been under investigation for several years at the Ohio Experiment 
Station. There is a remarkably close agreement between the 
average yields from butts and middles in Kansas and Ohio, but 
this agreement does not hold out when it comes to the tips. The 
experiment is being continued at the Ohio station, as they are still 
in doubt whether the irregularities in yield observed are due to 
the seed or to the inevitable variations in the soil of different plats, 
a factor of error which can only be overcome by many repetitions 
of the test. In view of the results thus far indicated it may be 
^e\\ to call attention to the possibility of the middle, of the ear 
/ailing to dry out in some seasons as well as t^'' ends, in which 
case it would be less valuable instead of more valuable for seed. 

— The next meeting of the International Congress of Oriental- 
ists will be held at Lisbon, from Sept. 28 to Oct. 1 of the present 
year, under the patronage and chairmanship of the King of 
Portugal. All societies and individuals will be considered mem- 
bers of the congress upon the payment of 25 francs. All applica- 
tions should be sent to the Secretary of the Geographical Society, 
Hotel de la Societe, Lisbon, Portugal. The scientific programme 
will embrace the following sections : Summary of Oriental Re- 
searches since 1891; Semitic Languages, except Arabic; Arabia 
and Islam; Assyriology ; Palestinology ; The Aryan Languages, in- 
cluding, 1, Sanscrit and Hindustanee, 2, Pahli (language of Ceylon) 
and Buddhist, 3, Iranian and Zoroastrian ; Africa, with the excep- 
tion of Egypt; Egyptology; Central Asia and Dardistan; Religions 
Compared (Mythology, Mythography, Philosophy, Laws, Oriental 
Sciences, History, etc); Languages Compared ; Encouragement of 
Oriental Studies ; Indo-Chinese Studies ; Chinese Studies ; Japanese 
Studies; Dravidian Studies; Malay Archipelago and Polynesia; 
Questions for Explorers; Ethnographic Philology and Migration of 
Races; Art. Archseology, Numismatics, and the Industrial Art of 
the East; The Scholars and the People of the East; Oriental Philol- 
ogy in Commerce, etc. (with subdivisions for the different modern 
Oriental languages) ; Anthropology, The Science and the Natural 
and Artificial Products of the East; The Orient and America; The 
Orient and Portugal; Special Section for the Phillipine Islands; 
Exhibition of Books and Objects to Dlustrate the above Sections. 

— In the course of a journey through British New Guinea, in 
January last, says the Proceedings of the Royal Geographical 
Society, the indefatigable Administrator, Sir William Macgregor. 
examined and described several remarkable islands, which he 
shows to be almost certainly ancient atolls that have been ele- 
vated by steady horizontal uplift. The island generally known 
as Kitava (but called Nowau by the natives) has an area of about 
five or six square miles. It appears to be surrounded bv a fring- 
ing reef. Nearly all round the island there is a low and slightly 
sloping margin covered with trees, and about a quarter of a mile 
wide. This terminates inland in a steep coral wall, which rises 
abruptly to the height of 800 or 400 feet, and is covered with 
forest. Shells in the coral point to a comparatively recent up- 
heaval. From the crest of this wall the land dips gently to a 
plateau from 50 to 100 feet lower, which occupies the centre of 
the island. The plateau is undulating, has a rich chocolate soil, 
and being protected from wind by the raised rim, whilst subject 
to a copious rainfall, it is very fertile. All the people live in the 



hollow, so that from the sea the island seems to be uninhabited. 
The central hollow is drained by filtration through the cracked 
and porous coral rock. Kwaiawata Island, which is from one 
and a half to two miles in diameter, showed precisely the same 
form and structure,and in Gawa Island there is a still more perfect 
instance of a raised atoll. The coral wall in the last instance 
rises so abruptly to ths height of about 400 feet that part of it has 
to be climbed by ladders, and the plateau representing the old 
lagoon is nearly 100 feet below the level of the edge. Iw*a, 
another adjacent island about a mile in diameter, is of the same 
kind, only the gently sloping border has been worn away, and the 
coral cliff meets the sea nearly all round. These remarkable 
islands merit more detailed study by a geologist on account of 
their obvious bearing on the theory of coral formations, and their 
resemblance to the upraised reefs of the Solomon Islands. It 
would appear that the area of post-tertiary elevation which Dr. 
Guppy demonstrated in the Solomon Islands must be extended to 
include the border islands of New Guinea as well. 

— Brick tea has usually but little to commend it, as it is known 
to be composed of the sweepings and dust of the Chinese tea fac- 
tories Its chief market is Russia, which took from China la^t 
year 2,005,548 pounds, one-half the usual expoit, due, it is said, 
to the scarcity of tea dust, A new article in tea has, however, 
according to the Journal of the Society of Arts, recently sprung 
up in Chini, in the form of tablet tea, which appeared in the 
trade returns of Kiukiang for the first time last year, machinery 
having been erected there for. its manufacture, and the quantity 
shipped from that port was 493,398 pounds. Tablet tea is made 
from the very best quality of tea dust. It is formed, by pressure 
alone, into small cakes, which are perfectly hard and solid, and 
somewhat resemble chocolate in appearance. The material is 
not, like brick tea, moistened with steam, before being compressed, 
and the flavor is not in any way impaired by the procesi of manu- 
facture. 

— An experimental voyage, which, though its main object is 
commercial, is not without interest of a more general kind, is 
about to be undertaken by Captain Gray of Feterhead, the well- 
known Arctic whaler. Captain Gray is of opinion that the value 
of the Antarctic Seas as a whaling-ground has never been properly 
tested, and he has, according to the Proceedings of the Royal 
Geographical Society, succeeded in raising the capital necessary 
for prosecuting an experimental voyai^e with a couple of vessels 
of some 400 or 500 tons register, propelled by auxiliary engines of 
70 or 80 horse-power nominal. A statement issued by Captain 
Gray and his brother contains numerous extracts from the litera- 
ture on the Antarctic regions, as evidence that there is a reasona- 
ble prospect of developing a new and important industry in the 
Southern Seas. " We have," say the authors of the statement, 
*'beeii induced to select that region in the Antarctic area lying 
between the meridian of Greenwich and 90^ west longitude as the 
locality in which, in our opinion, the fishery we have projected 
might be prosecuted with the greatest advantage. It was ex- 
plored by Captain Ross in his last voyage, and has been reported 
by him to be frequented by the right whale in great numbers. It 
is besides accessible from Britain by a direct route lying between 
the continents of America and Africa, not exceeding 7,200 miles 
in length, or a two nM>nths' passage, at an average speed of five 
knots per hour. We think that the month of December, corres- 
ponding to that of June in the northern hemisphere, which has 
generally been chosen for the commencement of the work of ex- 
ploration in the Antarctic Seas, is too late, and that it might be 
prosecuted with advantage at least a month earlier. We should 
therefore recommend that, on the event of vessels being fitted out 
to prosecute the 6shery in the South Polar Seas, they should leave 
the country in August, and reach the whaling-ground by the end 
of October, which would give at least four months, viz , Novem- 
ber, December, January, and February — ample time for com- 
pleting their cargoes, and enable them to reach Britain again in 
May, thus leaving from three to four months for discharging and 
refitting before sailing on a new voyage in August.'* As Biron 
Nordenskjold's son is to accompany the expedition as nfituralist, 
it is to be hoped that some gain to geography may result. 
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WEEDS AS FERTILIZING MATERIAL. 

BY CHARLES FREDEBICK mLLSPAUQH. 

We have initiated a number of experiments at this station 
with a view of determining the actual average value of com- 
posted weeds as manurial substances upon the basis of the 
commercial value of their mineral constituents. For this 
purpose about fifty weeds have so far been gathered in the 
same manner and at the same time that the farmer should 
so gather them for compost. Our chemist, Dr. de Roode, 
finds that each has a certain value according to its species, 
yielding nitrogen, phosphoric acid, and potash, as seen in 
the following table, from which we have computed the 
money values according to the commercial value of the 
minerals at this place. 

Name. 

Poke- weed, 

Phytolacca decandra, L. 
Bitter Dock, 

Rumex obtuaifoliua^ L. 
Common Thistle, 

Cnicus lanceolatua (Zr.), Wilh 
Crow- foot Grass, 

Panicum wmguinaU, L, 
Sheep Sorrel, 

Oxalis corniculata v. stricta, 

(L.), Sa 
Fox-tail Grass, 

Setaria glauca (Zr.), Beauv. 
Pleurisy-weed, 

Asclepiaa tuberosa^ L. 
Sweet Clover, Bokhara Clover, 

Melilotua alba, L. 



Nitrogen. 


Phos. 
ac. 


Potash. 


Value. 


3.34 


.65 


8.00 


121.93 


2.94 


.60 


4.29 


16.26 


, 2.44 


.62 


5.53 


15.79 


1.89 


.90 


4.67 


13.39 


. 2.04 


.61 


3.02 


12.74 


1.77 


.75 


4.52 


12.41 


2.02 


.86 


3.31 


12.35 


2.40 


.50 


1.95 


11.87 



Burdock, 

Arctium lappa, L, 
Ox-eye Daisy, 

Chrysanthemum leucanthe- 

mum, L, 
Horse- weed. Wild Lettuce, 

Lactu/ca canadensis, L. 
Wild Carrot, 

Daucus carota, L. 
Butter- weed, 

Lactuca leucophcea (Willd,), 

Ghray. 
Deer- tongue Grass, 

Panicum clandestinum, L, 
Blue Thistle, 

Echium vulgare, L. 
Iron- weed, 

Vemonia noveboracensis (L.), 

Willd. 
Clot-bur, 

Xanthium atrumarium, L. 
Climbing Buckwheat, 

Polygonum dum^etorum, scan- 
dens (L.), Oray, 
Yarrow, 

Achillea millefolium, L, 
Wild Flax, Toad Flax, 

Linaria vulgaris. Mill, 
Lobelia, Indian Tobacco, 

Lobelia infUxta, L, 
Stick weed. White Devil, 

Aster lateriflorus (L.), Britt, 
Briars, 

Rvbus villosus. Ait, 
Wing-Stem, 

Actinomeris aJtemifolia {L,), 

D.a 

Old White-top, Velvet-grass,. 

Holcus lanatus, L. 
Boneset, 

Eupatorium perfoliatum, L, 
Timothy, 

Phleum pratense, L, 
Milk-Weed, Wild Cotton, 

Asclepias Syriaca, L. 
Blue Devil, 

Aster cordifolius,v. laema^atus. 

Porter 
Wild Coreopsis, 

Coreopsis triptris, L. 
Nail-rod. Stick- Weed, 

Aster lateriflorus, var. hirsuti- 

caulis. Or, 
Wire-grass, 

Eatonia Pennsylvanica (Spr,) 

Gray 
Red- top, 

Agrostis alba, var, vulgaris 

(With,) Thurb, 
Quill-weed, Queen-of-Meadow, 

Eupatorium purpureum, L. 
Canada Thistle, 

Cnicus arvensis (L.), Hoffm. 
Sorrel, 

Rumex acetosella, L. 



1.85 


.96 


3.07 


11.69 


2.12 


.46 


2.88 


11.^ 


1.07 


.47 


2.20 


11.53 


1.65 


.62 


4.21 


11.47 


2.06 


.52 


2.89 


11.44 


195 


.76 


2.90 


11.44 


1.45 


.80 


4.56 


11.35 


2.07 


.42 


2.11 


10.63 


1.51 


.73 


3.45 


10.43 


L93 


.40 


2.31 


10.38 


1.71 


.50 


2.98 


10.28 


1.83 


.64 


2.30 


10.27 


1.79 


.65 


2.35 


10.11 


1.92 


.56 


1.61 


9.80 


1.51 


.32 


.74 


9.68 


1.40 


.94 


2.73 


9.55 


1.80 


.45 


3 72 


9.38 


1.70 


.53 


1.94 


9.23 


1.48 


.63 


2.65 


9.21 


1.71 


.93 


.78 


8,77 


1.49 


.52 


2 25 


8.74 


1.56 


.48 


1.54 


8.22 


1.47 


.49 


1.83 


8.20 


1.32 


.52 


2.26 


8.10 


1.39 


.40 


2.10 


8.02 


1.41 


.36 


1.81 


7.83 


2.06 


.45 


2.74 


7.58 


1.38 


.21 


1.89 


7.47 



June 24, 1892.] 



SCIENCE. 



357 



Indian Hemp, Rheumatism- weed, 










Apocynum androaaemifolium, L. 


1.60 


.44 


.69 


7.47 


Elders. 










Saniimcua canadensis, L. 


1.56 


.31 


1.00 


7.41 


Rag-weed, 










Ambrosia artemisia^folia, L, 


1.36 


.41 


1.79 


7.32 


Goldenrod, 










Solidago juncea. Ait. 


1.27 


.39 


1.62 


7.15 


Spanish Needles, 










Bidens frondosa, L, 


1.24 


.32 


1.92 


7.14 


Orchard Grass, 










Dactylis glomerata, L, 


.95 


.54 


2.61 


7.08 


Naked-weed, Skeleton-weed, 










Chondrilla junceay L. 


1.13 


.74 


1.27 


6.74 


Oat-grass, 










Danthonia spicata (L. ) Beauv. 


1.13 


.28 


1.77 


6.50 


Old-field Balsam, 










Onaphalium obtusifolium, L. 


1.04 


.41 


1.75 


6.35 


Evening Primrose, Wild Beet, 










Oenothera fruticosa, L. 


1.05 


.39 


1.68 


6.29 


Blue- joint. 










Andropogon provincialis, Lam. 


.73 


.24 


1.29 


4.44 


Broom Sedge, 










Andropogon scopanus, Michx. 


.78 


.21 


.68 


3.68 


Panicled Panic-grass, 










Panicum virgatum, L. 


.60 


.28 


.68 


3.40 



Average 1.60 .53 2.51 $9.60* 

It will be seen, that, if this is a fair number of species to 
draw conclusions from, weeds properly composted should 
be worth $9.60 per ton. These values are of course com- 
puted upon a water-free basis, while the farmer would 
gather with his weeds about 50 per cent of their weight in 
water. We have, however, proved that proper composting, 
especially with the addition of lime, rots and kills all the 
seeds of the weeds gathered; and argue that, if the farmer 
thus removes the weeds from his lands and roadsides, thereby 
decreasing the annual production and continued presence of 
the same, that if he thus relieves his fields of the trash, giv- 
ing more room for good, clean grass, that if he places upon 
bin cultivable ground the humus that it would otherwise 
never receive, that if he is thus taught to utilize all such 
matter as has heretofore gone to waste upon his farm and in 
his ditches and roads, this compost would be raised by these 
profitable issues to the full value of the dry material as 
given above. 

W. Va. Agr. Bzp. Station. 



NOTES ON LOCAL MEMBRACIDJE AND FULOO- 

RIDiE. 

BT E. B. SOUTH WICK, PH.D. 

In the MEBiBRACIDJB, the sub-family Darning is repre- 
sented by Ophiderma salam^xndra Fairne., which with us is 
very rare. Ophidermxz mera Say and O. arcuata Say are 
both recorded from New Jersey, and Fitch records msra as 
occurring in New York and feeding on the butternut. 

In the sub-family SHiLiiNiB we have several species, Acu- 
talis tartqria Say being quite common and very variable in 
coloration, some of them being nearly black. Acutalis calva 
Say is much smaller and exceedingly rare. 

Telamona ampelopsidis Harr. is represented by half a 
dozen specimens. It is quite rare. A friend informs me 
that a few years ago he found it very common on Ampelopsis 



in this city. I have one specimen of what]is]labeled^ Tro^opa 
calva Say. It is shaped very much like T. ampelopsidis 
Harr., save that the apex of the hump is more narrow I 
have not taken any other species of Telamona, although 
several are recorded from New Jersey and New York. 

Thelia is represented by himaculata Fabr. It is rare, and 
but two specimens were taken, both from elder {Samtmcus), 

Ceresa is represented by three species: hrevicomis Fitch, 
buhulus Fabr., and diceros Say, the latter being very rare^ 
and the other two species common. 

Stictocephala festina Say is very common and very uni- 
form in size. S, festina Say I have never taken, although 
it should occur with us. 

In the sub-family HOPLOPHORINA I have never taken a 
representative species. But Plotycoris qvadrivittata Say 
and P. vittata Fabr. are both recorded from New Jersey, 
and should occur here also. 

In the sub- family MEMBRACiNiB, Enchenopa binotata Say 
is very common indeed. I have taken it from the butternut, 
Viburnum ; New Jersey tea (Ceanothv^s), bittersweet ( Celas- 
tris)y and white birch. Ptelea, grape, Cercis. and locust 
are also given as its food-plants. On Ceanothus it is very 
abundant in all stages of transformation, and a species of 
black ant is very attentive to it in the pupa state, no doubt 
obtaining from it honey-dew, as in the case of Aphides. 
When disturbed they become formidable enemies and bite 
one's hand very severely. 

Enchenopa curvata Fabr., now known as Campylenchia 
curvata Fabr., is exceedingly common; and the length 
of the projection of the thorax, for a long time, led 
me to believe there were two species. But Professor Van 
Duzee says they are one and the same species; that is, those 
with the long, curved thorax and those with the short and 
less curved thorax. 

In the family FULGORIDJE and sub-family CixiiN^ I 
have one species of Phypia not known to Professor Van 
Duzee. Cixius stigrrvatus Say is very rare, or at least is so 
very delicate as to be easily torn and un noticeable, which 
may account for its scarcity in mj collection. 

Otiocerus Degeerii Kirby is represented by a single pair. 
This is a very curious,' as well as beautiful insect, with its 
long fore-wings widening out like a fan at the ends. 

In the sub-family DiTTOPHORiNiB we have Scolops sulcipes 
Say and S, angustatus Uhl., the former a common species 
and the latter quite rare. Monopsis tabida Spin. I have 
never taken, but it probably occurs here. 

In the sub-families IssiN^ and Caloscblin^ I have never 
taken a single representative species. But, in the sub-family 
Flatin^, Ormenis pruinosa Say and 0, septentrionalis 
Spin, are very common. Pruinosa has formerly been known 
as Flata pruinosa and Poeciloptera pruinosa Say. This 
insect is common on the white birch ; but I have taken it 
from the elm and maple, more particularly from the young 
sprouts. Dr. Riley records it as feeding on red clover, 
Erigeron canadensis, and quite a number of other plants 
and shrubs, not specified ; and Dr. Fitch records it as occur- 
ring on the gooseberry and rhubarb. It is quite a general 
feeder, but with us it seems to affect the white birch most. 
Dr. Fitch also mentions its occurrence on the privet in New 
York, but I have never discovered it on this shrub, although 
it is everywhere abundant in Central Park. 

Amphiscepa bivitata Say is very common with us; but I 
have not as yet, from my own observation, found out what 
plant it feeds upon most, as the sweep-net gathers it from 
grasses and weeds alike. 
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THE TEXAS ACADEMY OF SCIENCE.' 

BT DR. EVEBHART. 

For some time past tbere has been a feeling on the part 
of some of those here present that the time was ripe for the 
formation of a Scientific Association in this State. This 
feeling needed hut a word to find expression of appro *al and 
to inaugurate the movement. This word was spoken a little 
over a month ago, and immediate steps were taken to bring 
about the present result. The professors of science, natural 
and exact, in this university, held an informal meeting in 
the early part of January and decided to send to various 
men engaged or interested in scientific work in Texas invi- 
tations to meet here on the ninth of January for the pur- 
pose of organizing a Scientific Society. These invitations 
met with a most cordial response from everyone. The 
meeting was held at the time named and organization per- 
fected. 

The plan and scope of the Texas Academy of Science are 
intended to be somewhat similar to those of the National 
Academy of Sciences at Washington. 

As will be seen in the constitution already adopted, the 
object of the academy is threefold. In the first place it is 
intended that an opportunity should be given to the scien- 
tists of the State to have personal intercourse with each 
other, to exchange ideas, and to discuss scientific questions 
of the day. Were this the only object of the academy, still 
its organization would be well worth the effort, for by this 
personal intercourse between men of different or kindred 
pursuits, and by this interchange of thought, and by the 
consequent regarding various questions from many different 
standpoints, men become less rusty in those branches of 
science other than their own, they become more tolerant of 
the opinions of others, and are compelled to leave those ruts 
fostered by isolation and freedom from contradiction. To 
the teacher especially is this feature of the academy valu- 
able. He, necessarily, has always to speak ex cathedra. In 
presenting subjects to his classes he is lawyer, judge, and 
jury. To such a man discussions with his equals are a ne- 
cessity. It is urged upon the members of this academy, there- 
fore, that they not only contribute to its success by scientific 
papers, but that they will also further its aims and their 
own advantage by attendance on the meetings. 

The second object of this association is to investigate and 
report on any subject pertaining to the natural or exact sci- 
ences, when called upon by any of the departments of the 
State government. It is intended that this should always 
, occupy a prominent place among the objects of the academy. 
Apart from our obligations as citizens of Texas, many, per- 
haps even the majority of us, are particularly indebted to 
the State. The furthering of her interests, therefore, is of 
paramount importance, and the development of her re- 
sources will promote not only her welfare, but also the wel- 
fare of science. We trust that in the near future this 
Academy of Science will be legally recognized by the State, 
and that a union profitable to both will be consummated. 

The chief idea, however, in forming this association is the 
promotion of science, natural and exact. To this end it is 
contemplated that at all regular meetings of the academy 
original papers or well-digested reports on scientific topics 
will be presented and discussed. With the present member- 
ship, and with the present status of science in Texas, it can 
hardly be expected that original memoirs will always be on 

1 Introductory Address, by Dr. E?erhart, President of the Academy, Feb. 
6,18(18. 



hand, still if the members of the academy will interest them- 
selves in its aims, there is no reason to doubt that we will 
have during the course of each year at least a respectable 
number of valuable contributions to science. Our incentives 
to this desirable result are our duty to the academy, to 
Texas, and to science. 

The chief aims of this organization are, I repeat, the cultiva- 
tion and promotion of science. By science I mean true sci- 
ence, the search after truth in nature. Science in its practi- 
cal applications will have no difficulty in finding followers; 
the question of how much money a scientific law or fact wiU 
produce is the prime object of the many, but there is a much 
more exalted side of science, and it is to this side that I in- 
vite your attention for a few moments. 

I do not mean to depreciate the motives or the usefulness 
of those who devote their time and energy to the practical 
utilization of science in our everyday life, but I do meaii> 
that there is something higher and nobler than that in sci- 
ence, and that the one who cultivates this side of science- 
has the nobler aim in life. The true scientist is not re- 
stricted by the narrow limits of practical utility ; bis domain 
is wider and hits investigations freer. The discovery of & 
new law in science can not be measured by money; its in> 
fluence is exerted on all manlcind and lasts forever. In the 
past century many scientific laws have been discovered, any 
one of which has done more towards the amelioration of the 
lot of man than all the alms and charities since the begin- 
ning of time. 

The practical scientific man is always the follower of bis: 
master in theoretical or pure science, and is entirely depen- 
dent on the latter for his inventions. There have been given 
but few inventions to the world that were not based on 
previous discoveries made by men who neither .expected nor 
cared to make money out of their chosen science. The prac- 
tical scientist adapts laws to commercial purposes, but he 
never discovers laws. 

One sometimes reads of indexes of civilization and pros- 
perity proposed for various nations. For exaoriple, an Eng- 
lish writer has said that the civilization of a land might be 
measured by the amount of sulphuric acid it manufactures. 
Another has proposed iron, still another soap, as an index ^ 
but it strikes me that the civilization and progress of a coun- 
try may be muQh more accurately gauged by the amount of 
attention it pays to pure science. There is no doubt but 
that Germany stands at the bead of all nations in practical 
science of all kinds, and equally certain is it that no coun- 
try is so thoroughly impregnated with a pure scientifia 
spirit or is so prolific of men who devote their lives to science 
in its highest aspects. These are the men who really give 
to the world those ideas the practical utilization of which 
has given us our present advancement. These men may be 
but little known except to students. - How many of us, for 
instance, know even by name Kolbe, Lothar Meyer, Hof- 
mann, Kekule, Wislicenus, or Ostwald ? Yet these chem- 
ists, by their discoveries, have opened and are now openings 
vast avenues to trade and commerce and otherwise contribu- 
ting to the welfare of their fellow-men. These are the real 
benefactors of mankind, and their example should be emu- 
lated by all scientists who have the love of science in their 
hearts. There is no nobler life than that of a man who de- 
votes himself to science. It is unselfish, it is a search after 
truth, and it benefits mankind. No higher attributes can 
be assigned to any other calling. 

Very often one is asked what this or that experiment is 
good for. It is sometimes difficult to make the questioner 
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comprehend that although there may be no apparent money 
value in the investigation, still it has a scientific value. 
The scientist in an investigation rarely thinks of its practical 
application, yet some of the greatest godsends to the human 
race have resulted from these theoretical researches. For 
example, medicine would have no knowledge of chloroform, 
ether, acetanilide, antipyrin, potassium bromide, and count- 
less other equally valuable preparations, were it not that 
these substances were discovered during theoretical investi- 
gations. Again, when Faraday was working on the bad- 
smelling, dirty-looking coal-tar, who ordinarily would have 
supposed that his isolating from this unpromising substance 
benzine and some of its derivatives would revolutionize many 
industries and inaugurate others that now have a capitaliza- 
tion of millions and millions of dollars ? Faraday's re- 
searches rendered possible the coal-tar color industry. 

Numberless instances of the practical value of theoretical 
investigations might be given, but the above will suffice. 

There is, perhaps, a popular prejudice against the scien- 
tific man. This prejudice was formerly directed against 
mathematicians only, but is now being extended to other 
scientists. There is no outcry against them, but their advice 
and conclusions are often thought inferior to those of the so- 
called practical man. Unfortunately for the pockets of these 
people confiding in the judgment of the practical or rule of- 
thumb man, their ventures nearly always come to grief. 
I believe that the amount of money lost in this way, even 
during the last twenty years, amounts to more than the 
national debt. This popular idea is due entirely to ignorance 
and to unfamiliarity with science and scientific men and 
methods. It is hoped that this Academy of Science will be 
able, both directly and indirectly, to help educate the people 
to put their confidence in those that are worthy of it. When 
this is brought about we will no longer have companies or- 
ganized to make a Keely motor, nor to refine sugar by elec- 
tricity, nor will we have men digging for gold in every rock, 
or looking for bituminous coal in alluvial formations. 

I believe that with these aims before us we can make the 
academy a success and a benefit to science. Texas has ample 
and first-class material in her young men for the making of 
future scientists, both pure and practical. We should en- 
courage by every means in our power the study and prosecu- 
tion of the exact and natural sciences, because, no matter 
what may be said to the contrary, on them rest our comfort, 
our welfare, our progress, physically, mentally, morally. 



LETFERS TO THE EDITOR. 

0^0 Correspondents are requested to beets brief as possible. The writer's name 
it in all cases required as proof of good faith. 

37i« editor loill be glad to pi/^lish any queries consonant with the chariicter 
of the journal. 

On request in advance^ one hundred copies of the number containing his 
communication will be furnished free to any correspondent. 

Causes which Produce Cold, and Mild Periods. 

In Science for Aug. 21 and Feb. 19, I pointed out what I con- 
ceived to be the cause of the frigid and warm periods. Still, in 
order to make my views more plain, further explanation, and re- 
peating, may be necessary. 

The tropical surface-waters of the ocean when moved into the 
high latitudes in large volumes, thus adding their warmth to the 
heat imparted by the suo, are undoubtedly able to cause a mild 
climate. This is the opinion of most writers on climatic changes. 
Still, it seems to me, while viewing the subject from a marine 
standpoint, that they have only partly comprehended the manner 
in which the ocean waters are moved in a latitudinal direction. 
Consequently, their explanations have never proved satisfactory to 



those who have considered the subject. The only way in which 
tropical waters are moved into the high latitudes, in quantities 
sufficient to cause a mild climate, is through the force of the great 
prevailing %vind8 of the globe. These winds, as is well known,, 
blow mostly from the east towards the west in the tropics, and 
from the west towards the east in the high latitudes. This coun- 
ter-movement of the winds, in connection with land of great 
latitudinal extent, like the western continent, is able to move the 
tropical waters far into the northern and southern seas. But in 
order to do such work perfectly, the land should extend unbroken 
from the Arctic to the Antarctic circles; because, under such con- 
ditions, the westerly winds would blow the surface-waters of the 
ocean away from the eastern shores in the high latitudes, and so 
cause extensive low sea-levels, while the easterly winds of the 
torrid zone would heap the ocean waters against the tropical 
shores of the continent. Consequently, the warm waters of the 
tropical high sea-level would be moved by gravitation to the low 
sea-levels of the high latitudes, even to the Arctic and Antarctic 
regions, and thus afford them a mild climate. In this way we 
account for the mild climates enjoyed by the temperate and polar 
regions during early ages. For it is probable that during such, 
tiroes the wide channel of comparatively shoal water, which now 
separates the western continent from the Antarctic shores, was a 
region of low land, and the channels leading into Baffins Bay and. 
Davis Strait were aUo closed. But since the Tertiary period the 
low land that connected Cape Horn with the southern continent 
has been flowed by the sea ; which may have been caused through 
a tendency of the ocean waters southward, or a comparatively 
small movement in the earth's crust. This flowed region as now 
represented increases in depth from its northern and southern, 
shores to 1,000 fathoms in its middle portion. The channel has 
probably been greatly deepened since its first flowage, through the 
scomring of ice-sheets for thousands of years of successive ice- 
periods ; and it is owing to its waters separating the Antarctic 
shores from South America that prevents the strong westerly 
winds of that region from creating a low sea-level in the high 
southern latitudes. Therefore, the waters of the torrid zone 
heaped against the South American coast by the trade-winds are 
not at this date attracted far into the southern seas. It is true 
they flow along the coast of Brazil to an inferior low sea-leveU 
caused by the westerly winds blowing the surface-waters away 
from the coasts of Argentine and Patagonia, but on gaining that 
region they are met by the cold currents which pass through the 
channels opening into the Pacific, and so turned away from the 
more southern latitudes. The westerly winds further south, 
owing to the Cape Horn channel being open, cause, as I have be- 
fore explained, a drift current to extend around the southern por- 
tion of the globe, which largely turns away all tropical currents 
setting southward. And it is through this exclusion of tropical 
waters from the high southern latitudes, ice-sheets have been 
able to gather and will continue to gather on the southern conti- 
nent and extend into its shallow seas, until the channel separating 
the western continent from the Antarctic lands is closed. The 
closing of this channel with ice is only a question of time should 
the snowfall of that region continue to be as great as it is now. 

The Antarctic ice-sheet may have been over ten thousand years 
in gaining its present extent and thickness, and it may require 
as much, or more, time to perfect it. Yet it is probable that the 
larger portion of its coast-line cannot be extended seaward, on 
account of the great depth of the ocean bordering its shores. But 
where the water is comparatively shoal the ice-sheet must ad- 
vance until all the neighboring shallow seas and channels are 
filled, and a broad isthmus of ice connects the Antarctic lands, 
with the western continent. This lieing perfected, the strong 
westerly winds of the southern latitudes will blow the surface- 
waters away from the Atlantic side of the isthmus, and so cause 
an extensive low sea-level sufficient to attract the tropical watera 
from the high sea levels abreast Brazil and the east coast of 
Africa well into the southern ocean, and thus cause in time a 
mild climate in the Antarctic regions, as I have before pointed 
out. 

In the northern latitudes we see the Arctic channels severing 
the western continent from the more northern lands; and it is 
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through these passages the Arctic currents flow and largely occupy 
the low sea-level, caused by the westerly winds along the Ameri- 
can coast from Greenland to Florida. We also see the tropical 
waters heaped against Mexico, attracted to the same low sea-level, 
thus causing the Qulf Stream. But the waters of this stream, 
while on their northern passage, are so obstructed by the opposing 
Arctic currents, they fail to reach the higher northern latitudes; 
consequently heavy glaciers have gathered and still are gathering 
on Greenland and other Arctic shores, and this increase of cold 
will continue in unison with the growing cold of the Antarctic 
regions until the Arctic channels are closed with ice, and a north- 
ern ice-age completed. But when the Arctic channels are closed, 
the Gulf Stream will be able to reach a much higher latitude than 
now, as it would meet with no obstruction except the return cur- 
rent of its own waters, which would probably flow down the east 
coast of Greenland, where the Arctic waters now flow. Thus, 
with less obstruction, the movement of tropical waters into the 
Arctic regions, which, in connection with increasing warmth in 
the southern hemisphere, would be able to bring about a warm 
period in the northern latitudes of considerable duration, on ac- 
count of the glaciers filling the Arctic straits being situated to 
the windward of the tropical currents, and, in consequence of 
their cold location, would be the last ice to melt in the northern 
regions. 

It has been the opinion of several writers that should the whole 
of the warm Gulf Stream water flow into the Arctic Ocean it 
would probably remove the ice of Greenland, and it is reasonable 
to suppose that sudh would be the case. But, as far as I Icnow, 
such theorists always fail to explain how tropical waters are ever 
made to flow into the high latitudes. They have nothing to say 
of the low sea- level trough, caused by the westerly winds, extend- 
ing from Georgia to Greenland, and thus attracting both the Arc- 
tic and Gulf- stream waters in opposite directions over fifteen 
hundred miles along the American Coast. For were it not for 
this low sea- level the Gulf Stream would not be able to move so 
far northward as it now flows, but would spread out. were the 
Atlantic a level plain, and t)ecome a drift current much further 
southward; especially with the Arctic currents opposing it from 
the north. 

Professor Geikie asserts that there can be no doubt whatever 
that periods succeeding the Tertiary have been characterized by 
great oscillations of climate — extremely cold and very genial 
conditions alternating; and that during the frigid period, where 
we now have the greatest rainfall, the greatest snowfall took 
place. He also says, that during such times changes in th^ 
relative level of the land and sea had taken place. But he did 
not believe that there had been any great movement in the earth*s 
crust. For while giving his views on the earth-movement 
hypothesis he declared that there was not the least evidence of 
great continental elevations in the northern hemisphere, and even 
if such improbable earth-movements were admitted they would 
not account for the glacial period. The assertions of Professor 
Geikie, that where we now have the greatest rainfall, in glacial 
times the greatest snowfall took place, shows that the prevailing 
winds during the cold pedod must have blown In the same direc- 
tion they now blow. Consequently, the great ocean currents, 
being governed by the prevailing winds, were during the glacial 
period moving in the same direction they now move. But the 
great Southern Ocean drift current lost its independent movement 
when the Cape Horn channel was closed with ice; which, accord- 
ing to the common course of nature must again be brought 
about. Thus, in the future, as in past glacial periods, the strong 
westerly winds that sweep the Southern Ocean would blow the 
surface waters away from the leeward side of the ice isthmus 
and so cause a low ocean-level ; and it appears that the only water 
that could be attracted to this low sea-level would be the tropical 
water heaped against Brazil by the trade- winds. This tropical 
water on gaining the low ocean-level would spread over its wide 
-depression, where the westerly winds would cause it to become a 
drift current, and in this way it would be moved along the shores 
of the Antarctic continent past the South Indian and South 
Pacific oceans and eventually be forced against the Pacific side of 
the ice isthmus and Patagonian coast, and so cause a high ocean- 



level. This high level would vastly increase the volume of the 
Humboldt current, which would flow, as it now flows, down the 
South American coast to the equatorial latitudes, where it would 
become the main source of the great equatorial current. The 
latter current with an increased volume would also move as it 
moves to-day, across the Pacific, and through the East India pas- 
sages into the Indian Ocean, where it would flow on partly as a 
drift current until it joined the great Mosambique current, which 
would flow southward along the east coast of Africa, the same as 
it now flows. At this age, when this continuation of the great 
equatorial stream gains the latitude of the Cape of Good Hope, its 
waters are largely turned eastward by the great drift current of 
the Southern Ocean ; but a considerable portion of its waters turn 
towards the west forming the Agulhas current, which flows 
around the Cape of Good Hope into the Atlantic, where it min- 
gles with the cooler currents, which branch off from the great 
southern drift current; and so in connection with the latter 
waters is moved by the south-east trade-winds towards the equa- 
torial Atlantic and coast of Brazil. Thus it will be seen that the 
Agulhas current, while giving additional warmth to the Atlantic, 
serves to retard somewhat the advance of the coming cold 
period. 

The Agulhas current also partly serves to replenish the water 
which at this date is forced from the South Atlantic by the strong 
westerly winds into the southern Indian and Pacific oceans. For 
it appears that more water is now removed by such winds from 
the South Atlantic than enters it from the Cape Horn channel. 
This channel being less than«half of the breadth of the westerly 
wind-belt of the Southern Ocean, the drift currents do not all pass 
through it from the Pacific into the Atlantic. Consequently, a 
considerable portion of the drifting water turns northward west 
of Cape Horn, and so forms the Humboldt current. Therefore, 
the Agulhas stream, which even now assists in replenishing the 
Atlantic, would be a much stronger current with the Cape Horn 
channel closed ; because the South Atlantic waters would continue 
as now to be forced eastward by the strong westerly winds, yet 
they could not be replenished as they are to-day directly from 
the Pacific; therefore, the waters of the whole Atlantic Ocean 
would be correspondingly reduced. Such conditions alone would 
greatly swell the warm Agulhas stream at the culmination of a 
frigid period, and thus greatly assist the Atlantic in its operations 
while bringing about a warm period. Dr. Croll, in his astro- 
nomical theory, declares the ice periods of the northern and 
southern hemispheres to be consecutive. But when we consider 
the wide connection and circulation of the tropical seas it seems 
impossible for a glacial epoch to be perfected in one of the hemi- 
spheres with a mild climate extending over the opposite portion of 
the globe. And it appears to me that the tropical lands I have 
visited show indications of having at times experienced a tem- 
perature sufiiciently cold for snow and ice to have gathered on 
their highlands, and in some locations glaciers may have extended 
to the sea. Besides it is well known that Alpine plants exist on 
the high mountains of the tropics; and it also appears that during 
some ancient period the climate has been favorable for their 
crossing the lower lands of the torrid zone, which tends to show 
that the frigid periods of the two hemispheres were concurrent. 

C. A. M. Taber. 

Wakefield, Maes., June 18. 



European Oris^ of the White Race. 

I HAVE received so many letters questioning my statement in 
Science, March 25, that Omalius d*Halloy, and not Dr. Latham, 
was the first to maintain the European origin of the white race, 
that it seems due to the former scientist, as well as to myself, to 
quote his words. Even such a thorough-paced archaeologist as M. 
Salomon Reinach, of the National Museum, St. Germain-en-Laye, 
writes: *< Where did you hear that Omalius had presented the 
European theory before Latham? I am sure that it is not so." 

Now if these inquirers will turn to the Bulletins de TAcademie 
Royale deBelgique, Tome XV., No. 5, May, 1848, they will find 
an article of 16 pages, entitled *^ Observations sur la Distribution 
ancienne des Peuples de la Race blanche,'' par M. J. J. Omalius 
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d'Halloy, beginning with this sentence : *' Dans une s^rie de 
notes que j'ai pr^ent^s d TAcad^miede 1830 & 1844, j'ai cherch6 
d faire voir, entre aatres considerations ethnographiques, que la 
race blanche, restreinte dans ce que je considSre ses veritables 
limites, pr^nte trois modiOcations principales, et quHl rCeat 
nullement demontrS que lea ancHres dea Europeens actuels aoient 
venue d' Aeie. ' * (Italics mine. ) 

The author then proceeds to discuss the evidence, physiological, 
historical and linguistic, which had been thought to show that 
the Indo-European peoples originated in Asia; and combats it at 
every point, marshalling his arguments to prove that the true 
white type is distinctly European; and that the ancient Sanscrit 
and Zend are in no wise maternal languages of the Indo-European 
stock, but merely sisters of the Greek, Latin, and ancient Ger- 
man. 

The earliest expression of this view by Dr. Latham, so far as I 
know, is that referred to by Professor Haynes, in this journal, 
April 8, which was published in 1851, — years, therefore, after 
Omalius had urged the same theory in a number of papers. It is 
strange, indeed, and regrettable, that an endless chain of writers 
have given credit where it did not belong for this bold and cer- 
tainly in great measure correct theory. D. G. Brinton. 

Media, Pa., June 20. 



AMONG THE PUBLISHERS. 



Professor Hxjxley is collecting his papers on the *' Gadarene 
Swine " and other controversial topics, which lie contributed re- 
cently to the Nineteenth Century, and will issue them with a new 
preface. 

— Fleming H. Revell Company has just ready ''Peeps into 
China," by the Rev. Gilbert Reid, M.A., of the American Presby- 
terian Board, a series of observations on the manners and customs 
of the Chinese. 

— G. P. Putnam^s Sons have ready ''Materialism and Modem 
Physiology of the Nervous System," by Dr. William H. Thomson, 
Professor of Materia Medica in the University of New York; and 
"Who Pays Your Taxes?" a compilation by Bolton Hall of the 
opinions on taxation of David A. Wells, George H. Andrews, 
Thomas G. Shearman. Julien T. Davies, Joseph Dana Miller, the 
compiler and others, which is one of the " Questions of the Day 
Series." 

— Gtnn & Co. have in preparation " A Students' Edition of the 
Age of Fable," on the basis of Bulfinch's " Age of Fable " (1855), 
adapted to school use and to the needs of beginners in English 
literature and in the classics, in part rewritten, accompanied by 
interpretative and illustrative notes, by Charles Mills Gayley, Pro- 
fessor of the English Language and Literature in the University 
of California, and formerly Assistant Professor of Latin in the 
University of Michigan. 

-^Longmans, Green & Co. will publish immediately a new 
edition of Professor Max MOUer-s lectures on "India: What can 
it Teach Us ? " which were delivered at Cambridge to the candi- 
dates for the Indian Civil Service. They will bring out at the 
same time a new edition of the first volume of Professor Max 
MtlUer's "Giflford Lectures," on "Natural Religion," delivered at 
Glasgow in 1889. Professor Max Mtlller is preparing for the 
press the fourth volume of his ^'Gififord Lectures," on " Psycho- 
logical Religion," but it is not likely to appear before the end of 
the year. 

— Messrs. D. Appleton & Co. announce for early publication 
"Controverted Questions," a new book by Professor Huxley; 
•» The Principles of Ethics," Vol. L, by Herbert Spencer; "The 
Canadian Guide-Book, Part II., Western Canada," a handsomely 
illustrated volume by Ernest Ingersoll, describing Western Canada 
from Ottawa to Vancouver, and uniform with "The Canadian 
Guide-Book, Part I., Eastern Canada," by Professor C. G. D. 
Roberts, of which a new and revised edition is now ready; " The 
Naturalist in La Plata," illustrated by W. H. Hudson, joint author 
of " Argentine Ornithology." New editions, fully revised, of Ap- 
pletons' well-known "General Guide to the United States and 



Canada," and " Appletons* Summer Resorts," are to be published 
immediately. 

— Mr. C. Michie Smith has edited a work embodying "Results 
of the Meteorological Observations made at the Government Ob- 
servatory, Madras, during the years 1861-90, under the direction 
of the late Mr. Norman Robert Pogson." The volume, according 
to Nature, is published by order of the Government of Madras. 
It was Mr. Pogson^s intention to issue the work as soon as he 
could after the completion of thirty years of observation, and at 
the time of his death a considerable part of the manuscript was 
nearly ready for press. In editing the work, Mr. Smith, so far as 
possible, has retained the original plan. He expresses much ad- 
miration for the skill and- thoroughness with which the observa- 
tions were organized and carried out. 

— In the Political Science Quarterly for June Professor John 
Bassett Moore continues his study of *' Asylum in Consulates and 
in Vessels," bringing it down to the late affair in Chili; John 
Hawks Noble presents a concise summary of " The Immigration 
Question " as it stands at present; Robt. Brown, Jr., gives the 
salient points in the history of '* Tithes in England and Wales; " 
Professor Ugo Rabbeno, of Bologna, Italy, expounds and criti- 
cises " The Landed System of Social Economy," as contained in 
the works of his fellow-countryman, Achiile Loria; Ernest W. 
Clement discusses "Local Self -Government in Japan;" and Pro- 
fessor A. B. Hart, of Harvard, writing on " The Exercise of the 
Suffrage," argues against the project of compulsory voting and 
gives statistical tables bearing on the subject. The book reviews 
include over twenty publications, and Professor Dunning brings 
his Record of Political Events down to May 1. 

— C W. Bardeen of Syracuse, N. Y., has published a little 
pamphlet by Professor N. M. Butler on "The Place of Comenius 
in the History of Education.'* It does not sketch the incidents of 
Comenius's life, and gives only a partial account of his educational 
theories, the defective parts of bis work being for the most part 
kept out of sight. Comenius held certain notions about the mat- 
ter and manner of teaching of which Professor Butler himself is 
a strong partisan, and he is glorified in this pamphlet accordingly. 
Indeed, our author would have us believe that nearly all those 
views and practices that go by the indefinite name of " the new 
education" were anticipated by the Moravian educator who was 
born three centuries ago. Yet when we come down to facts, we 
find that his anticipations were often very vague, while many of 
the ideas he held, and on which Mr. Butler lays much stress, are 
at the present day little better than fads. The point most in- 
sisted upon by Mr. Butler is that Comenius was the first to main- 
tain that education is, or should be, a drawing out and develop- 
ing of the faculties. But surely that idea is expressed in the 
etymology of the word education, a fact which proves that the 
idea is very old. Comenius holds an honorable place in educa- 
tional history, but he was no such paragon as Mr. Butler would 
have us believe. 

— The Clarendon Press, says Nature, will publish immediately 
a second volume of Professor Weismann's work on ''Heredity 
and Kindred Biological Problems." It contains four essays, of 
which only the shortest has previously appeared in an English 
form (in the columns of Nature), The first essay deals with de- 
generation, and clearly shows by abundant illustrations that it 
has resulted from panmixia, or the cessation of natural selection. 
The second is an attempt to explain the development of the art of 
music, and to show that the hereditary transmission of the results 
of practice is quite unnecessary in order to account for its rise. 
The third contains a reply to certain objections urged by Professor 
Vines. It will be useful in giving clearer expression to the ideas 
on the death of multicellular beings and the immortality of 
the unicellular. The fourth and last essay is by far the longest 
and most important. It deals with the essential significance of 
sexual reproduction and conjugation, etc., as inferred from the 
results of the most recent researches. Professor Weismann's 
older views on these subjects, especially concerning the polar 
bodies, have been modified and in part abandoned. The immor- 
tality of unicellular beings and the question of the transmission of 
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acquired characters bj them are also discussed in detail with ref- 
erence to recent obserrations. 

— We learn from Nature that Mr. R. H. Scott has contributed 
an article entitled ' * Notes on the Climate of the British Isles," to 
LongmarCs Magazine, The author gives some amusing instances 
of the distortion of facts at seaside stations, where the observers 
are anxious to prove the advantages of their own towns over 
those of their rivals. Taking the whole year round, the warmest 
spot is the Scilly Isles, which are a degree warmer than either 
the west of Cornwall or the Channel Islands; while the coldest 
region on the coast is the extreme north-east of Aberdeenshire. 
In winter very little difference of temperature i^ met with all 
along the east coast; but the coldest part of England lies round 
the Wash. With regard to the variability of temperature, or the 
difference of the mean temperature of an entire day, the equability 
of the temperature of these islands is very great. The only lo- 
cality for which a more uniform temperature has yet been pub- 
lished is Georgetown, Demerara; the figure for this place is 1.1^, 
while for London is 2.7^. All the great changes of temperature 
occur in winter, and accompany sudden thaws. As regards 
bright sunshine, the Channel Islands are by far the most favored. 
On the mean of the whole year Jersey secures 39 per cent; but 
from the Bristor Channel to the coast of Norfolk there is but little 
difference in the amounts recorded. In cities like London the 
•deficiency is due to smoke. The statistics relating to fog are not 



yet completely discussed, but so far as they go they show that in 
winter the foggiest district is the east coast of England. Next 
come London and Oxford, which are about equal. With regard 
to rainfall the east coast stations receive on an average of the 
whole year about half as much as those on the west coast, the 
amount being about 25 inches on the east coast, 80 to 40 inches 
between Sussex and Devonshire, and fifty inches to the south of 
Cornwall. In the west of Ireland the amount rises to 70 or 80 
inches, owing to high land near the coast. The driest hour* 
almost everywhere is noon. 

— No document can give a better account of an Indian's acts or 
mode of thinking than a document composed by himself and put 
down correctly in his own words and language. In describing 
Indian feats of war, council debates, or stories, the author of the 
white race feels perfectly dwarfed when he compares his account 
to the phraseology of the Indian, who, with a few powerful strokes 
of the tongue, tells us much more accurately and forcibly what 
he intends to convey to our minds about his people. The numer- 
ous myths, stories, and historic recitals published in James A. 
Dorsey's new volume ('*The Dhegiha Language," 18 and 794 pp., 
Washington, 1896, quarto) will fully bear out this statement. The 
author has made accessible to us the Omaha and Ponka language, 
not only by publishing the Indian texts as dictated to him by the 
natives and adding to them a readable English translation, but 
he has also subjoined an interlinear translation for each Indian 
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probfeni of the transmission of acquired characters. 
The following are the several heads inrolTed In the 
discussion Status of the Problem. Lamarokism. 
Darwinism, Acquired Characters, Theories of He- 
redity, Views of Mr. Oalton, Teachings of Professor 
Welsmann, A Critique of Weismann, Neo-Darwin- 
ism, Neo-Lamaroklsm, the American "School,^^ Ap- 
plication to the Human Bace. In so far as views 
are expressed thev are in the main in lln« with the 
general current of American thought, and opposed 
to the extreme doctrine of the non-transmisslbiiity 
of acquired characters. 
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Address N. D. C. Hodges, 874 Broadway, New York.] 

Taxidermist going out of business has quantity of 
finely-mounted specimens of North American birds, 
mammals and reptiles and skios of birds for sale, 
including a full local collection of bird skins, show- 
ing some great variations of species; also quantity 
of skulls with horns of deer and mountain sheep, 
and mounted heads of same. Will give good ex- 
change for Hawk Bye camera with outfit. Apply 

ulckiy to J. B. Thurston, 2S6 Tonge St., Toronto, 

anada. 






For exchange. — A fine thtrteen-keyed flute in leather 
covered case, tor a photograph camera suitable for mak- 
ing lantern slides. Flute cost (st, and is nearly new. 
U. O. COX. Mankato, Minn. 

Te exchange ; Bxperlment Station bulletins and 
reports for bulletins and reports not in my file. I 
wilt send list of what I have for exchange. P. H. 
BOLFS, Lake City, Florida. 

Finished specimens of all colors of Vermont marble for 
fine fossib or crystals. Will he gives only for valuable 
specimens because of the cost of poUshtng. GEO. W. 
P£RRY, State Geologist, Rutland, Vt. 



For exchange. — Three copies of " American State 




of the Institution of the Sabbath Day, Its Uses and 
Abuses," by W. L. Fisher, 1859; ** Humorous Phases of 
the Law, ' by Irving Browne; or other works amounting 
to value of books exchanged, on the question of govern- 
mental legislation in reference to religion, i>ersonal liberty, 
etc. If preferred. I will sell ^^American State Papers.*^' 
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A ny prrMon teekimg a ^sition /or which h* u qmali- 
Hedby hisscUntific attainmen^My »r any person seeking 
teme one to JUl a position 0/ this character^ be it thai 
o/a teacher o/sciencsy chemist^ draujfhtsman^ or what 
not, may have the * Want ' inserted under this head 
FRBK OF COST, tj he Satisfies the publisher 0/ the suit- 
able character 0/ his application, A ny person seeking 
information on any scientific question^ the address of 
auy scientific manner who can in any way use this 
column /or a purpose consonant with the nature 0/ 
the paper y is cordially invited to do so. 

WANTED.— We want any and sU of the following, 
providing we can trade ether books and maga- 
zines or buv them cheap for cash: Academy, Lon- 
don, vol. 1 to 88, 86, Jan. and Feb., "89; Age of Steel, 
vol. 1 to 66; American Antiquarian, voL 1, 8; Ameri- 
can Architect, voL 1 to 6, 9; American Art Review, 
vol. 8; American Field, vol. 1 to 21 : American Geol- 
ogist, vol. 1 to 6; American Machinist, vol. 1 to 4; 
Art Amateur, vol. 1 to 7, Oct., '4; Art Interchange, 
vol. 1 to 9; Art Union, vol. 1 to 4, Jan., '44, July, '45; 
Blbllotbeca Sacra, vol. 1 to 46; Godey's Lady's Book, 
vol. 1 to 00; New Bnglander, vol. 11 ; Zoologist, Series 
1 and 1, Series 8 vol. 1 to 14; Allen Armendale (a 
novel). Raymer's ** Old Book '' Store, S48 4th Ave. 
S., Minneapolis, Minn. 



W 



and buy other book;* on the subject. 
DISON BLAKELY, Chicago, 111. 
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For Sale or Exchange for books a complete pnvate 
chemical laboratory outfit. Includes large Becker bal- 
ance (aoog. to i-iomg.),^ platinum dishes and crucibles, 
agate motora, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Silliman^s Journal^ 
1869-1885 (69-7X bound); Smithsonian Reports, 1854-1883; 
U. S. Coast Survey. 1854-1860. Full particulars to en- 
quirers. F. GARDINER, JR., Porafret, Conn. 

Wanted, in exchange for the following works, any 
standard works on Surgery and on Diseases of Children: 
Wilson's '* American Ornithology,'' 3 vols.: Coues' *'Birds 
of the Northwest" and *' Birds of the Colorado Valley," 
a vols.; Minot's '* Land and Game Birds of New Eng- 
land^' Samuels' '' Our Northern and Eastern Birds;" sHl 
the Reports on the Birds of the Pacific R. R. Survev, 
bound in a vols., morocco; and a complete set of the 
Reports of the Arkansas Geological Survey. Please give 
editions and dates in corresponding. R. ELLSWORTH 
CALL, High School, Des Moines, Iowa. 

To exchange Wright's ** Ice Age in North America " 
and Le Conte's ''Elements of Geology" (Copyright i88a) 
for "Darwinism," ^" ^ » ^-" ^-•-- -' * — — »» 



-J. by A. 
'Descent 



R. Wallace. **Origin of Species, 
by Darwin, ''Descent of Man,*' by Darwin, "Man's 
Place in Nature," Huxley, "Mental Evolution in Ani- 
mals," by Romanes, "Pre-Adamites," by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S. Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 



ANTED.— By a young man, a Swarthmore Col- 
lege Junior, a position as principal of a public 
high school in one of the Gulf States, or as instructor 
in botany, physiology, and geology in an academy 
or normal school. Address B., care of Librarian, 
Swarthmore College, Penn. 

WANTED.— A teacher of Geology who is familiar 
with the fossils of the Hamilton Group, as 
instructor of Geology during July next at the Natu- 
ral Science Camjp on Canandaigua lake. Apply to 
ALBEBT L. AfiET, Director, 829 Averllf Ave.. 
Rochester, N. T. 

WANTED.— To act as correspondent for one or 
two daily or weekly papers. Have worked on 
paper for about two years would like a position on 
editorial staff of humorous paper. Address GEO. 
C. MASON, 14 Elm St., Hartford, Conn. 

TBANSLATOB wanted to read German archlteo- 
tural works at sisbt (no writing). One familiar 
with technical terms desired. Address "A.,'' Box 
149, New York Post Office. 
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ANTED.— A position in a manufacturing estab- 
lishment by a manufacturing Chemim; of in- 
ventive ability. Address M. W. B , care of Science, 
874 Broadway, N. T. 
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ANTED.— Books on Anatomy and Hypnotism. 
Will pay cash or give similar books in ex- 
change. Also want medical battery and photo out- 
fit. DB. ANDERSON, 182 State street, Chicago, III. 



WANTED.— A college graduate with some normal 
training, to teach the sciences, at $1,800 per 
vear, in a Southern oollege. A Baptist or a Method- 
ist preferred. Must also be a flrst-olass Latin 
scholar. A. H. Seals, Box E, Milledgeville. Ga. 

A DDRES8 WANTED.— Will some one please send 
^\ the address of the Secretary of the American 
Philological Society. Also that of Herbert Spencer. 
"ADDISON," Boom 84, 164 Madison St., Chicago, lU 
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word, as it occurs in the sentence. This enables us to study that 
dialect with comparatire ease, and opens to us the innernnost 
soul-life, the very fabric of Indian thought, by the disclosure of 
the grammatic elements. To these Indians, the catrgories of num- 
ber and t«nHe are not very material, and that of tex is never 
marked as such; but it is quite important to them whether the 
object spoken of or the acting subject is visible or invisible, clo^e 
bf, further otT, or at a great distance. It matters liltle to these 
Indians of what special appearance the subject or object is, but 
they have to express with accuiacy, whether it was standing or 
sitting, reclininK or stretcbed out, acting on purpose or witiiout 
purpose, and whether those actihg were acting singly, in a flraall 
body, or in a crowd. Whether a story-teller is relating a fact 
from his own knowledge or from hearsay, bas to he distinctly 
stated ill every one of his sentences, and from the term here used 
it also liecoiiies apparent whether lie has heard the slatetnent from 
one person or from several authorities. Although Dorsey's con- 
tributors have related lo bim many tribal events which we would 
call iraditional hislory, we feel in reading them that they are based 



on historical facts and truly Indian sociological conditions, and, as 
such, are juat as valuable to us as many facts recorded by official 
historiographers of the white race. What we need for their under- 
8t)indingia a profound and not a desultory study of these and other 
Indian pie^s of oral literature. Students to whom the volume has 
not been sent should apply for it to the member of their congres- 
sional constituency. 

— The following are from the table of contents of the July 
number ot The Chautauquan : Overland by the Southern PaciBc, 
by Fannie C. W. Barbour; Hay Fever as an Idiot^ynciasy, by J. U. 
Cor.iwr, M.D. ; In the Snake River Valley, Part II.. by John R. 
Spears i Historic Quebec, by EctithSescionsTupper; Summer Vaca- 
tions and Physical Culture, by J. M. Buckley; The Beginnings 
and Endings of Centuries, by Count Charles de Mouy; Some 
American Chemists, by Marcus Benjamin; The Great Exposilion 
at Chicago, by Noble Cauby ; Why American Children are Ner- 
vous, by Mrs. L. E Chittenden; Marriage in Nanking, by Harriet 
Linn Beebe. 
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